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1 Introduction

1.1

Purpose

This document describes the design of the software for Release 6 of the CHART system. This
build provides:

EORS Road Closure Permit Integration: CHART R6 will include changes that help users
more easily associate an EORS permit with a CHART planned closure event. The
existing feature that allows the list of permit tracking numbers to be refreshed will be
analyzed and corrected if needed to assure that it works properly. A type-ahead search
feature will be added to allow the user to select a tracking number by typing in the first
few characters of the number. A search by main route feature will be added to allow the
user to locate permits based on the main route affected by the permit.

Improve Map Lane Configuration Data: CHART R6 will enhance the ability to specify
lane configurations for traffic events. A list of potential lane configurations will be
presented to the user for selection based on an event’s location utilizing lane
configuration data from the State’s mapping database. These GIS based lane
configurations will be presented in addition to the existing list of the system’s pre-defined
lane configurations. The user will be permitted to edit any selected lane configuration to
add and remove lanes as needed to more accurately depict the roadway at the location of
the event. Edited lane configurations will be stored with the event, and also be stored as
a candidate lane configuration for future events that occur near that location. The lane
configuration feature will be re-designed to permit re-use of the lane configuration dialog
from other applications on the CHART network, such as EORS.

Map Integration Part 2 — Locate Between Features: CHART R6 will allow users to
specify that a traffic event or device is located between two geographic features in
addition to the existing at/past/prior a single geographic feature. The supported
geographic feature types will remain the same as they are in CHART R5 (intersecting
route, milepost, exit). The system will assign a point between the two selected features as
the initial coordinates for the traffic event or device and will zoom the map on the
location editor to the selected location. The user will then be able to click on the map to
alter the coordinates as necessary. The method the system will use for the initial
placement of the object was made during the requirements/JAD portion of the release.

External TSSs on Intranet Map: As of R3B3 CHART imports many detectors and types
of detectors from RITIS.  However, CHART does not export this data for use by the
Intranet Map, Internet Map, or the Public Web site. CHART R6 will allow suitably
privileged operators to view detector data from RITIS on the Intranet Map.

Camera Location Data Synchronization: CHART Mapping R5 will have the ability to
view the Camera Locations. Camera information will be exported through the Exporter
and Exporter Client in order for the user to view. This feature will work similar to Events,
HARS and SHAZAM in CHART Mapping R4. The location information and description
will be saved into CHARTWEB database. The location information and description will
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be edited/created in the CHART GUI and will be transported via the CHART R6
Exporter to the CHARTWEB database, the Synchronization application expands its
capability by importing CCTV information from the CHART System, and the camera
data will be presented on R5 Intranet/Internet maps.

e Internet Explorer and Java upgrades: CHART R6 will include an upgrade of Internet
Explorer to IE 8 and an upgrade to Java 6. There are no design changes for Internet
Explorer and Java upgrades, and this feature is not considered any further in this design
document.

1.2 Objectives

The main objective of this detailed design document is to provide software developers with a
framework in which to implement the requirements identified in the CHART R6 Requirements
document. A matrix mapping requirements to the design is presented in Section 15 (Mapping to
Requirements).

1.3 Scope

This design is limited to Release 6 of the CHART System. It addresses both the design of the
server components of CHART and the Graphical User Interface (GUI) components of CHART
to support the new features being added. Design changes for the Intranet Map are included.
This design does not include designs for components implemented in earlier releases of the
CHART system.

1.4 Design Process

The design was created by capturing the requirements of the system in UML Use Case diagrams.
Class diagrams were generated showing the high level objects that address the Use Cases.
Sequence diagrams were generated to show how each piece of major functionality will be
achieved. This process was iterative in nature — the creation of sequence diagrams sometimes
caused re-engineering of the class diagrams, and vice versa.

1.5 Design Tools

The work products contained within this design will be extracted from the Tau Unified Modeling
Language (UML) Suite design tool. Within this tool, the design will be contained in the CHART
project, Release 6, Analysis phase and System Design phase. And also in the CHART Mapping
project, Release 6, Analysis phase and System Design phase.

1.6 Work Products
The final R6 design consists of the following work products:

e Use Case diagrams that capture the requirements of the system

¢ Human-Machine Interface section which provides descriptions of the screens that are
changing or being added in order to allow the user to perform the described uses.
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e UML Class diagrams, showing the software objects which allow the system to
accommodate the uses of the system described in the Use Case diagrams

e UML Sequence diagrams showing how the classes interact to accomplish major
functions of the system

e Requirement Verification Traceability Matrix that shows how this design meets the
documented requirements for this feature

This document incorporates the five features by providing a Use Cases and Detailed Design
section for each feature. For instance, for EORS Integration, Use Cases are in Section 4, and
Detailed Design (including Human-Machine Interface, Class Diagrams, and Sequence Diagrams)
are in Section 5. Sections 6 & 7 cover Lane Configuration, and so on.
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2 Architecture

The sections below discuss specific elements of the architecture and software components that
are created, changed, or used in R6.

2.1 Network/Hardware

Except where noted, CHART R6 features do not impact the network or hardware architecture of
the CHART System.

2.1.1 Lane Configuration Web Service

The following figure shows the network layout for the Lane Configuration feature. The Web
Services shown on this diagram will be deployed with web services similar to those created for
R5. The CHART Lane Editor Web Service will be deployed on the same server as the existing
CHART GIS Web Service, and the Mapping Lane Config Web Service will be deployed on the
same server as the existing Mapping GIS Web Service.

CHART GUI ‘\H‘-

Server o Oracle DB
% ry
HTML for TE Details Page XML Stag_“;':ﬁgiane
JSON for Init Lane Editor Response Lare
< Edite
Submit
« HTML for Lane Editor F ):':‘:tL Callback
or Lang or Farm o
Int tB JSON for Lane Editor Editor SQL Server DB
niarnel Browser Updates/Submit
¥
.
XML nearby
= ¢ Lare configs
o KML Lane Lane Configs
:“-\‘HE Config for Location For Locations
CHART Lane Editor Mapping Lane
Web Service Config Web Service

Figure 2-1 Lane Configuration Architecture Diagram

2.2 Software

CHART uses the Common Object Request Broker Architecture (CORBA) as the base
architecture, with custom built software objects made available on the network allowing their
data to be accessed via well defined CORBA interfaces. Communications to remote devices use
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the Field Management Server (FMS) architecture. Newer external interfaces such as the User
Management web service, Data Exporter, and GIS service employ a web services architecture
combining an HTTP request/response structure to pass XML messages.

Except where noted in the subsections below, CHART R6 features do not impact the software
architecture of the CHART System.

The Lane Configuration feature uses a web service interface to provide an open interface to lane
editing functionality. This web service is utilized by the CHART GUI and the service is also
available for use in the future by other SHA applications, such as EORS.

A User Management web service will be added to support user validation to clients external to
CHART. The R5 Mapping Application will use this facility to validate Intranet Mapping users
for the purpose of identifying what level of detail of External Detector data can be viewed by
users logged into the R5 Intranet Mapping application.

2.2.1 COTS Products

2211 CHART

CHART uses numerous COTS products for both run-time and development. New products
being added in Release 6 are as follows:

Product Name Description

bsn.autosuggest The EORS integration feature uses version 2.1.3 of the
bsn.autosuggest JavaScript code from
brandspankingnew.net. This tool is freely available and is
included as source code in the CHART GUI. It provides
a simple JavaScript tool that can be associated with a text
entry field. When the user types characters in the field,
the tool waits until there has been no typing for a
configurable number of milliseconds (to make sure the
user is done typing) then places an AJAX call to a web
server which can return suggested results that match the
user entered text. The bsn.autosuggest tool then parses
the results (XML or JSON) and displays a Ul element that
shows the user the suggestions and lets them select one of
them by clicking on it. If a suggested element is selected
by the user, a configurable JS method is invoked to allow
the application to use the selected suggestion.

The following table contains existing COTS products that have not changed for R6:

Product Name Description
Apache ActiveMQ CHART uses this to connect to RITIS JMS queues

CHART R6 Detailed Design 2-2 09/21/2010



Product Name

Description

Apache Jakarta Ant

CHART uses Apache Jakarta Ant 1.6.5 to build CHART
applications and deployment jars.

Apache Tomcat

CHART uses Apache Tomcat 6.0.29 as the GUI web
server.

Apache XML-RPC

CHART uses the apache xmlrpc java library 3.1.2
protocol that uses XML over HTTP to implement remote
procedure calls. The video Flash streaming “red button”
(“kill switch”) API uses XML over HTTP remote
procedure calls.

Attention! CC

CHART uses Attention! CC Version 2.1 to provide
notification services.

Attention! CC API

CHART uses Attention! CC API Version 2.1 to interface
with Attention! CC.

Attention! NS

CHART uses Attention! NS Version 7.0 to provide
notification services.

Bison/Flex

CHART uses Bison and Flex as part of the process of
compiling binary macro files used for performing camera
menu operations on Vicon Surveyor VFT cameras.

CoreTec Decoder Control

CHART uses a CoreTec supplied decoder control API for
commanding CoreTec decoders.

Dialogic API

CHART uses the Dialogic API for sending and receiving
Dual Tone Multi Frequency (DTMF) tones for HAR
communications.

ESRI's ArcGIS Sever

CHART uses version 9.3 to serve maps over the Internet.

ESRI's MapObjects

CHART uses the Map Objects 2.4 for spatial algorithms.

Flex2 SDK

The CHART GUI will use the Flex2 SDK, version 3.1 to
provide the Flex compiler, the standard Flex libraries, and
examples for building Flex applications.

GIF89 Encoder

Utility classes that can create .qgif files with optional
animation. This utility is used for the creation of DMS
True Display windows.

JAXB

CHART uses the jaxb java library to automate the tedious
task of hand-coding field-by-field XML translation and
validation for exported data.

JDOM

CHART uses JDOM b7 (beta-7) dated 2001-07-07.
JDOM provides a way to represent an XML document for
easy and efficient reading, manipulation, and writing.

JacORB

CHART uses a compiled, patched version of JacORB
2.2.4. The JacORB source code, including the patched
code, is kept in the CHART source repository.

Java Run-Time (JRE)

CHART uses 1.6.0 21

JavaService

CHART uses JavaService to install the server side Java
software components as Windows services.
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Product Name

Description

JAXEN

CHART uses JAXEN 1.0-beta-8 dated 2002-01-09. The
Jaxen project is a Java XPath Engine. Jaxen is a universal
object model walker, capable of evaluating XPath
expressions across multiple models.

JoeSNMP

CHART uses JoeSNMP version 0.2.6 dated 2001-11-11.
JoeSNMP is a Java based implementation of the SNMP
protocol. CHART uses for commanding iMPath MPEG-
2 decoders and for communications with NTCIP DMSs.

JSON-simple

CHART uses the JSON-simple java library to
encode/decode strings that use JSON (JavaScript Object
Notation).

JTS

CHART uses the Java Topology Suite (JTS) version 1.8.0
for geographical utility classes.

Log4J

CHART uses the log4J version 1.2.15 for logging
purposes.

NSIS

CHART uses the Nullsoft Scriptable Installation System
(NSIS), version 2.20, as the server side installation
package.

Nuance Text To Speech

For text-to-speech (TTS) conversion CHART usesa TTS
engine that integrates with Microsoft Speech Application
Programming Interface (MSSAPI), version 5.1. CHART
uses Nuance Vocalizer 4.0 with Nuance SAPI 5.1
Integration for Nuance Vocalizer 4.0.

OpenLayers

The Integrated Map feature uses the Open Layers
JavaScript API1 2.8 (http://openlayers.org/) in order to
render interactive maps within a web application without
relying on vendor specific software. Open Layers is an
open source product released under a BSD style license
which can be found at
(http://svn.openlayers.org/trunk/openlayers/license.txt).

Oracle

CHART uses Oracle 10.1.0.5 as its database and uses the
Oracle 10G JDBC libraries (ojdbcl.4.jar) for all database
transactions.

O’Reilly Servlet

Provides classes that allow the CHART GUI to handle
file uploads via multi-part form submission.

Prototype Javascript

The CHART GUI uses the Prototype JavaScript library,

Library version 1.6.0.3, a cross-browser compatible JavaScript
library provides many features (including easy Ajax
support).

SAXPath CHART uses SAXPath 1.0-beta-6 dated 2001-09-27.

SAXPath is an event-based API for XPath parsers, that is,
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Product Name Description
for parsers which parse XPath expressions.

SQLServer JDBC Driver CHART uses this driver to lookup GIS related data and
also to store Location Aliases in SQL Server databases.

Velocity Template Engine | Provides classes that CHART GUI uses in order to create
dynamic web pages using velocity templates, CHART
uses Velocity version 1.6.1 and tools version 1.4.

Vicon V1500 API CHART uses a Vicon supplied API for commanding the
ViconV1500 CPU to switch video on the Vicon V1500
switch

2.2.1.2 Mapping

The ESRI COTS (MapObjects APl v 2.4 and ArcSDE v 9.3) will be used. The ArcSDE
command line is used to export the original (shape file) spatial table to the CHARTBG (ArcSDE
enterprise SDE) database.

2.2.2 Deployment /Interface Compatibility

2.2.2.1 External Interfaces

This section describes the external interfaces being added in Release 6 of the CHART system
and release 5 of the Mapping application.
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Figure 2-2 CHART and External Interfaces
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The external interfaces included are:

1.

The R6 Integrated map feature changes the ways that an object’s location can be described.
Thus it impacts the CHART Exporter and all clients of the CHART exporter by altering the
exported XML that describes object locations.

The EORS Integration feature provides a list of EORS permits that are in the queued state as
well as the active state. The SQLServer view used by the CHART R5 system to query EORS
permits does not include this information. This view has been updated as part of the design
for the CHART EORS Integration feature. Additionally, the view has been modified to
allow the CHART system to query a last modified date for each EORS permit. This allows
the CHART system to be much more efficient by querying only those permits that have
changed since the last time synchronization was performed, rather than always sending all
EORS permits across the network each time.

The Lane Configuration Editor uses a GIS web service APl provided by the CHART
Mapping team for retrieving lane configurations nearby traffic events. The lane
configuration editor passes lane configurations created/edited by users to the GIS web service
to allow it to augment the lane configuration data from its mapping database with lane
configuration data as specified by users.

The External TSS feature provides for exporting of external TSSs, together with an
indication for each TSS of the owning organization for that TSS. Consumers of this data can
use the owning organization to filter what their users see. For instance, the Intranet Map
application will use CHART user rights to determine the level of detail (summary or detailed
volume/speed/occupancy data) that each user can see. RITIS can use owning organization to
avoid bringing in detectors from CHART which was originally sourced by RITIS.

The External TSS feature adds a User Management web service which can be used by the R5
Mapping Application for authenticating Intranet Mapping Users, and could also be used in
the future for other related applications, such as EORS.

Server and GUI deployment diagrams are shown in the next two figures.
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Figure 2-4 R6 GUI Deployment

2.2.2.2 Internal Interfaces

This section describes the internal interfaces being added or modified in Release 6 of the
CHART system.

1. The Integrated Map feature utilizes the existing GUI interface. It changes only the forms
that are used by operators to describe object locations. CHART services that utilize
object locations and persist/depersist them in the CHART database are updated to utilize
the new location data.

2. The Lane Configuration Editor is a web service that is used internally within CHART,
and can be made available to other SHA applications, provided they are given a CHART
private key and client ID to access the service. The CHART GUI interfaces to the Lane
Editor Web service via XML over HTTP.

2.3 Security

This section describes the security being added or modified in Release 6 of the CHART system.
Unless otherwise noted, features being added for R6 do not change security aspects of the
CHART system.

1. The Lane Configuration Editor web service utilizes public/private key pairs and digital
signatures to authenticate requests to initialize a lane editing session. This service will
allow any client with the edit lane configuration functional right or the CHART2System
functional right to perform this operation. The CHART GUI utilizes the
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CHART2System functional right to make the call, but only if the currently logged in user
possesses the Manage Traffic Events functional right. When the Lane Configuration
Editor calls back to the CHART GUI when the user has submitted the form, the CHART
GUI uses the Lane Configuration Editor public key and client ID to authenticate the
request. It validates the signature provided with the request using the public key, and
ensures the clientlD has the Manage Traffic Events functional right.

2. The Intranet Mapping application will use CHART user rights, obtained from a new User
Management Web Service, to determine which users can see what type of
volume/speed/occupancy data (summary (speed range) or detailed (actual speed)).

3. Starting with deployment of CHART R6, if not before, it is anticipated that the CORBA
interface to CHART from external systems (such as RITIS) will be completely retired.
(It is anticipated that during the lifespan of CHART R5, RITIS will convert to using the
CHART Data Exporter web service.)

2.4 Data

CHART R6 will be tested with the Oracle database patches that are available and will be
deployed in the field at the time of CHART R6 deployment. The database patches may possibly
be applied in the field before CHART R6 deployment.

2.4.1 Data Storage

The CHART System stores most of its data in an Oracle database. Additionally the Integrated
Map feature adds the ability to store location aliases to the spatial SQL Server database. Some
data is stored in flat files on the CHART servers. This section describes both types of data.

2.4.1.1 Database

2.4.1.1.1 Database Architecture

Except as noted CHART R6 features do not impact the overall architecture of the CHART
database.

2.4.1.1.2 Logical Design

2.4.1.1.2.1 Entity Relationship Diagram (ERD)

For the Lane Configuration feature, the STANDARD_LANE_CONFIG table is no longer used
by CHART. As a result, the STANDARD_LANE table will have a column name changed and a
foreign key constraint removed.

The Integrated map feature modifies the OBJECT_LOCATION to support 3 new location
proximity values (NONE, BETWEEN and FROM/TQO), and the OBJECT_LOCATION table
now supports a set of attributes to describe an optional second intersecting feature. These
attribute default to null values and are only populated if the proximity for the feature location is
BETWEEN or FROM/TO.
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CHART Database entity relationship diagrams are shown below in the multiple pages of figures
labeled collectively as Figure 2-5.
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Y

ROARWAY LOCATION ROUTE PREFIX X_DISABL VEHICLE_INDICATOR

ROUTE_PREFIX: VARCHARZ( )
USPS_STATE_CODE: CHAR)

——

COMMUNICATIONS LOG

EVENT_EVENE_D.

CHARRZ)
DRABLED VEHIGLE NDCATOR 00D, MaMaERe | NOTIFICATION REQUEST

ERSCRRTIoN Ay b 128) D CODE-VARCLATE() NOTIFICATION RECORD MO AR
CREATED_TMESTAS, BATE &, NOTF_D: GHARR?) A RECPENT_JAME: VARCHARZE0)
MMUNICATIONS FAILURE. 1. & NOTH REGORD COLNT: NUVBER?) REGPIENT_ID, NMGERD)
ust T, TR ey
PORT_MANAGER NAME: VARCHARZ() EVENT_FACTORY_I. CHAR(Z) y
oo WRERY 4 R e BN 1 R FICATION STATUS
PORT_NAME: VARCHAR(Y)) ARGIVE! AUTHOR: VARCHAR2(£3) Y
o va prEE Aot Qunpomen oo
-SPONSE_CODE: NUMBER(} m§7ﬁ§ mMTF_ERDANTeME VARCHARZ(1S) 8, NOTIF_STATUS_TYPE: NUNBER{3}
SYSTEM_TWESTAVD. DATE x e ]
L00_TEXT: VARGHARZ( 1024} NOTIE EGSAGE: VARCHAR(X0%) SO STATUS TEXT: VARCHARR(ZSS) v
98 CODE: VARCHARAT) OFFLINE_MND. NUVBER() STATUS_CREATE_TIRE: DATE L0G_SEQ; NUYRER( 10}
SYS_NCOD00$: CHAR{18) BYS,
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L1, RAW BATA

TOLELDATA (MPORT_ID. MUUBER SYSTEM TIVESTAMP: DUS_TRAY_ROUTE_WSG CONFiG LOGSYSTEY TRESTAMP

DS DEVCE_I DS, TRAY_ROUTE _5G_CONF10_LGGDMS DEVICE 1D
DEVICE_NAME: DVS_TRAV_FOKTE_USG_CONF | GGDEVIGE NAVE
SGHEDULE_ GONFIG_FLAG, DAIS_TRAY_ROUTE %55 CONFIG £05,5CHEDULE CONFIG FLAG .
D8 CODE: DAS_TRAV ROUTE V60_CONFIO_LUDG.0% 4

AREHVED DATE: DV TRAV ROUTE MSG_CONPYS LOGARGHEVED BATE

Rt GET_ROWD: DAFS,_TRAV_ROUTE WS D0IC_LOG O£ T RUWD

s e BATE HOURS_BREFORE, _NIHNEDESUVEOMS TRAV_ROUTE_{15G_CONFIG_LOG HOURS,_BREFORE_ARCHVED_LIVE

HOURS_ BREFORE_ARCHIVED: LIVE: NUMBER \HOURS AT TER ARCHTLED, S ARCHVEO S

GET_ROWID: ROWD

3 ROUTE_DESG VARGHARZ(1ZT)
TQLL MIE EEF TME: DATE
TOLL RATE EXPTHAE: BATE
NMBERS

HGURS_BREFORE_ARGHIVED,_E VE- TOLL_RAW_DATAHOURS_BREFORE_ARCHNED_LIVE

HOURS AFTER ARCHIVED. (Sy3dan - ARCHIVED. >

YW DS TRAV RT MG MSGS 108

SYSTEM_TIMESTAVP. DMS_TRAY_ROUTE_HSG_MSGS LOGSYSTEN TWESTANA
Hscs 160 SEQUENGE: DUS TRAV ROUTE 1150 VSCS _LOGSeS Loa sEqUENDE

1D DMS_TRAV_ROUTE MSG 1563 106083 DEVICE D
m TRAV_RDUTE_USQ_ T DNS, TRAV, 1S65_LOS DUS_TRAY_ROUTE_MSQ_|

o
Du3_TRAV_ROUTE_ WSG_TEVPLATE_DX DMS_TRAY, RDUIE WSG_MSGS 1 DGTMS_TRAV_ROUTE MSG_TEMPLATE 0

INK_DATA_DMPORT

Y LENK BATAMEORT. ...

MBORT_D: LING DATA SIPCRTIPORT_I APGRF_D: NUVBER
SYSTEM TOMSTAMP, UNK_DATA MPORT SYSTEU TIES TAUS SYSTEN TIMESTAMP: DATE

EXT_SYS_NAME: LINK_DATA_MPORT EXT_SYS_NAVE EXE_SYS_NAME: VARCHARA(3S) ARCHIVED_DATE: DVS_TRAV_ROUTE_MSG_MSGS. I.DC\A‘EHNED DATE
D A Lo CATA HASCH Nt PATE v GET_ROWID. OIS TRAV_ROUTE_I5G_WSGS LOGGET RD:
ARCHVED DATE: DATE -
SET_ROWD: LING_DATA_MPORT.GET ROWD EFORE. _ARCHIVED: UVE; ONS_TRAY. miinz T4 0565 LOGHOURS BREFORE ARCHVED LVE

souRs ARGHTVED.LIVE: NUMDER
RS, BREF DR ARTHEVED, | VE: LI [ISTA_[VPORT HOLRS_BREFORE_ARCHIVED LIVE oy T R !  HOURS AFTER JSICHNED: <(Syvisia-

e
HOURS_AFTER ASCHIVED: <(Sysiata - ARGHVED_>

LK DATA

o %

LINK_DATA_MPORT_D: NUMBER
EXTLONK, I CHART)

LINK_TRAVEL _TIVE_EFF_TIRIE: BATE
LN TRAVEL JTIVE _SECS: NULBERIS)
LOSCTRAVEL TIVE_QUAL: NLMBERIZ)

SYSTEU_TIUESTAMP: DMS_TRAY ROUTE_WSG ROUTES LOG.SYSTEY, Wesww;

£8_CO0E: DUS_TRAY_ROUTE MSG ROUTES LOGDB_CODE .

LINK_SPEED_MPH: NUMBER3) 1 ARCHIVED_UATE: DMS_TRAV_ROUTE_MSC_ROUTES LOGARCHIVED_DATE .
DB_CO0E: CHAR(1) i GET_RuID. (S TRAV_ROUTE M5G ROUTES 106 GET ROWID
) DATE: DATE BREFORE_ARCHIVED_LIVE: DMS_TRAY. ROUTE WS _ROUTES_LOG HOURS AREFORE ARCHIVED LVE
HOURS_BREFORE_ARCHVE( LIVE: MUMBER HOLRS AFTER ARCHMVED: ﬂﬁ&h ARCHVED_>
GET_ROWKY, LINK_SUOOTHED_DATA GET_ROWID GET_ROWD: ROATD "
HOURS_AREFORE_ ARCHIVED: LIVE: LING § suompsn DATAROURS_BREFORE_ARCHIVED LIVE j
s = DMS TRAY RT MSG STATUS 104G, || R H
I SYSIEM_TWESTAMP.DVS_TRAV_ROUTE VSG_STATUS,LOG SYSTEM_TWESTALD
INETRAVEE TIME, =~ . STAT_LOG_SEQUENCE: DVS_TRAY_ROUTE_W5G_STATUS_LOG.8TAT_LOG SEQUENCE
; DS DEVICE_D: DAS_TRAV_ROUTE_VSG_STATUS_LOG.50S_DEVICE D
| RL_ENK I LING_TRAVEL TWIE RL_LINX T DEVICE_NAME: DWS_TRAV_ROUTE_MSG_STATUS_LOGDEVIGE_NAME
| LDV TRAVEL_ITWAE_EFF_TRAE: LINK TRAVEL TIME L2NK_TRAVEL TWE_EFF. TWME RN CHARRZ) COVMUNGATION WODE: DS TRAV_ROUTE MS $TATLS LOZ.COMMUMEATION YODE
LoOCTRAVEL TV SECS ANV ITAVEL TELING ITUVEL TWIE SE0 UNK_ TRAVEL_TIME_EFF_JIUE: DATE CPERATIONAL STATUS: DUS_TRAY RONTE 150 STATLS TO0OPERMTIONAL OTATS
ISR TRAY LINK_TRAYEL TIELINA TRAVEL_TIME_QUAL LINK_TRAVE, WE-SE‘?‘&WW SCGHEDULE_ENABLED INDICATOR: DNS_TRAY_ ROUFE_ LSS STATLS LOG SCHEDU
T TRAVEL wz mzmm« TRAVEL TWELNG TRMVEL TWE_TREND LINK_TRAVEL_TRJE_QUEL: NUVBERE) EUBLED, s TRAY_ROLITE LS5, & ATy ROUTE 10 sTATLS | lonEhAELED s ] HA ROUTE_ 156D

J FROUTE_UISG_STATUS 10G.DIfS_VESSAGE
o  TRAY_ROUTE } use STATE: D15 TRAY_ROUTE_MSG_STATUS_LOG.DVS_TRAV_ROUTE_MSG_STATE
DS _TRAY_ROUTE S0 REASON. I3 TRAV_ROUTE_US@ STATUS_ LOGDVS_TRAV_ROUTE_WSG_REASON

D, DAVE: LG TRAVEL, T ARCHAED,PATE
GET_RINID: LIXK_TRAVEL_TWE GET ROWD
ROURS_ BREFORE_ARGHNED, KIVE LIV TRAYEL TIWE}IOURS_BREFORE ARCHIVED UIVE HOURS, BREFORE. S D5_GODE: AS_TRAY, } CODE
BOURS_AFTER ARCHVED. <{(Syvsa's - ARGHIVED _: GE7_ROWD. ROWD ARCHIVED_OATE: GAS_TRAY ROUTE S0 STATUS LOGARCHIVED DATE
GET ¥ BMS. TRAYV ROUTE A m snms 10G GET ROAD
REFORE e FOUTE 150, STATUS LGOHOURS BAEFORE ARCHVED LIVE

LK, RAW BATS

LOOX BATA MPORT D LU RAW_OATALIN DATA_IUPORT_ID LK BATA BIPORT 13 MUZER
EXT LSO LINK_RAIN_ DATAEXT_LINK

| LODETRAVEL e ¢ oF T UNK RAW, DAI‘AUN(_WVFL TIME EEF TME :
| L TRAVEL TIE SECS: vk AW DATALING TRIVEL DME $663 - ;
| LK TRAVEL TWAE AL INK RAW DATALINK TRAVEL TWE GUAL '
| 1INK_SPEED NPH. LING_RAW_DATALINK_SPEED MPH VE RE? )
| DS_CODE:LING AW DATADB_ CODE : 2 :
| ARCIGVED DATE: LINK RAW_DATAARCHNVED, DATE : X !
| GET_ROWID: LINK RAW DATA GET ROWD : 3
| houms LN RAW DATAHOURS.BREFORE ARGHVEDUNVE | _ARCHVED.L H
L BOURS. ! B
UTE_FOLL RATE H .
: T ROUTED. o i DYS TRAY ROUTE MSG ROVIES KOG, |
i TOLL_RATE_EFF_TIVE: DATE | IARCHARZ: '
" TOLL_RATE_BXP_TRZE: BATE H BEVKI_)UM :w.RD!AR?uﬂ SYSTEM_TIWESTAVP: DATE |
: o R e, ||| S Rmrete ‘
] § e 1 || oPERATIONAL STATUS: NyuBER EAtS_TRAV. FOUTE_VSG_T; -
| o ’W:l:ou e . RATE_§ ! IOLL RATE_INAPPLICADLE_INE); NUMBER(T) | SCHEEXALE_ENABLED_NDICATOR: NUMBER TRAV_ROUTE, D: CHARET) wea
: RoUT! CODE D8_CODE: 1) 1| ENABLED_DMS_TRAY_ROUTE WSG_ [ VARGHARZER) DB_CODE: CHAR(Y)
| ARGHVED_DATE: ROUTE_TOLL RATE ARGHVED DATE ARCHVED DATE: GATE || v vEssace vaRGARAIRD ARCHNED_DATE: DATE
| GET ROWD.ROUTE TOLL RATE GET ROWD HOURS AFEFORE ARCHAED LVE: NUVBER | | | Durs TRAY ROUTE. 166 STATE MAER T ELLIVE: MABER
 HOURS BREFORE ARGHNED UVE: ROUTE TOLL RATENOURS SREFORE_ASGHVED_LAE GET_ROWD. ROND || OAMSITRAV-ROUTE USE REASON. VARCHARZHOO) o H
. __HOURS_AFTER ARCHVED: 4(Sysiats - ARCIRVED || DA GoRe: ARGy Lf
i | ARCHEVED DATE:DATE
: - ARGHIVED LIVE: NUWGER ; ROUTE, 106
' STAT_LOG_SEQUENCE: NUWBER 15 TRAY RO 56 MSGH,
e | GET ROWD ROWD
TR_ROUTE_ID: ROUTE_TRAVEL TRETR_ROUTE_D e ; SYaTEW
o e T s ke e o e sre | SRS, e | R
_TRAVER TIVE 3 1 - _TME SEC3 ;
'ROUTE_TRAVEL_TIWME_TREND: ROUTE_TRAVEL_TIME ROUITE_TRAVEL TRt FOUTE TRAVEL TUIE_SECS NUMBER®Y ! fwegiaag= ki
- TRAVEL_TIWE_TREND: X 3 - _TME_TREND TREND: N : TE_U5G_; VARGHARSCY)
TRAVEL_TWE_INAPPLIGABLE_ND: ROUTE_TRAVEL_TRE TRAVEL_TIVE_NAPFLIGABLE,_ T3 £ TRV e s : rr¥; T
TRAVEL TWE INAPPLCAOLE 0 R mpé X TR A TRAEL T S casts v st | | _TRAVEL TIME JEXT B3 YAV o WS TEMM ATE_1: VARCHARZ(3000}
GOV ROUTE TRAVEL TIVE DG oG CHARY ' i
DATE: ROUTE 'E ARCHIVED, DATE I e
B e Amwv:n DATE: DATE ! - 0 DATE. DATE
SET_ROWD: ROUTE_TRAVEL | _ROW o : TR ROUTE_ID: CHARQZ) HOURS_BREFORE_ARCHVED: LIVE: NUMBER
ARGIVEC LINE ROLTTE ] TRAVEL TWEHOLRS BREFORE ARGHVED. LVE oy e e HIVEDUVE: MARER | - EFF OEF_RGHD. ROWD .
HOURS AF IER_ARCHIVEG: <I(3 rscalo < ARCIKVE! . e CAL il
_TIE R, .
PAS JRAV ROMTE MSG CONFIG LOG !
BREFORE_ARGHIVED £IVE: NAYBER :
cﬂmmn. RoWD SYSTEM TRAEGTAWP: DATE :

GET_ROWID: ROV
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OQRIPCT LOCATION
& OBJEGT_D. VARCHARR(2)

LOCATION TEXT: VARCHATRZII24) TBAVEL BOLGE: i DMS TRAY ROUTE MSG

LocATONL BESC OVEARTORI. MAvBER() ROUTE. . CHARGa FCE D CHARG?

COUNTY, N AR @ ROUTE D 3 . B pus_cevice o )

AT S D08 A NAME: VARGHARZS0Y LK DR O D B 5G_1D- CHARESZ)

COUNTY_CODE: NMRERG) LS RIES, NUVBERS) TEMPLATE . GHARRI2)

USPS_STATE_CODE: GUR() USER LOGATION_ I3 NUMBER(1) (P TAATER The B T BATE AUTO_RGA_POSITION_IND: MARER(H

TATE_FULE AW PRVARY DEST_TEXF; VARGHAREEK) LK TRAVER TINE SECS: N o B8 COOE: CHAR()
STATEFPS GODE GHARZY TRAVEL TIME_FRABLED, I NUVSER(1) LK TRAVER TIE_QUAL: NUMBER(Z) ARCHAED_DATE: DATE
REGioN NAVE: N TRAVEL_TIME_WINS: NUWBERZ) UK SPEED_DPH: MAZBERG)
¥ = VAX TRAVEL TWE WINS: NUMBERS) ©8_CODE: CHAR(S)

ROUTE EREE FORM TEXT: VARCHARR(2D) LAX A XS, NOVBERD) ARTHIVED, DATE: DATE

ROUTETPE; NOUSERIT) ALERT_TRAVEL_TIVE_BiN5: NUMBERG) HOURS BEEFORE,ARGHCD.LNE KA

~ROUTE PREFIX. VARCHARII(O TRAY T ALERTS ENABLED WO NG/GER0) SET_RGED:

ROUTE JENDER VARSI TWE ALERT 5P ¢ EXTERNAP, EVENT VILTZR

~ROUTE SUFFIX: VARCHARD( 10) Trw TWE ROTES ERUBLED S NAVER) 8 RULE_D. CHARGD)

INT_FEAT_TYPE; NGIfGER(1 3

rNT}FEAI FROX_TYPE: :m)'ssmz) Toul T DOALLED 5> NS RULE vaRGReon)
TOU_RATE EXT_SYS. NAWE: VARCHARITSS) X

D TOU_RATE_EXT_START_ID. VARCHARI(3S) ARCHIVED DATE: DATE
TOLL RATE_EXT_END I VARGHARGAIS pMS_TRAY BOUTE_ MSG_CONFIG 106
TOU_RATE_EX5 B
T A e on s g Ty IRAVEL BOUIE_CONUINMER
ALER NTER: CHARRZ) SYETEY TAESTR ATE
e I Ry G Doy
TOLLRATE NOTIF_RECHENTT VARCHARGIS) T i o5 _ORDER } R
EEAT | A D3 CODE: CHAR(1) SQUEDIILE_CONFIG_FLAG: NVBERZ) CONSUMER_D: CRARRZ)
Y FEAT WL VILEPOST_TIATA: NVERS) ARCIENED_DATE: DATE DA CODE: CHAR(T) PROXY_CONSUMER ID: CHARESE)
P ARGHIVED DATE, DATE £68_COBE: CHAR(Y

ROATWAY LOC_ALIAS NT_SAME: VARCHARZO0) HOURS_BREFORE_ARCHIVED_LIVE: NUWBER ARGHIVED_BATE: DATE

LATITUDE LOEG. NUVBER1D) GET_ROWD. ROWD

LONGITUDE 1 BER

LOG SCURCE TYPE: NAMBERG)
GEOLOC_SOURCE BESS: VARCHARD . ‘
SHOW_ROUTE_NARE: MABER[1) FATERNAT, ORIFCT_EXCLUSIO:

(B ExLusioN D CHARGD)

SHOWLINT_ROUTE_NAVE: NUVBER(1)
DRECTION_CODE: NUMBERE3)

LINK SMOOTHED DATS

UNK_DATA_MPORT_D; NOVBER EXTERNAL AGENGY: VARCHARA3R)
EXT_LINK_fD: CHAR(®) DB_CODE: CHAR(1)
W'E F°5 DO0E: GARE) N TRAVEL TVE EFF_TIVE: DATE ARGHVED_DATE: DATE
JARGHARZED) LING_TRAVEL_TIME_SECS: NUMBER(SY
:g‘;;':’ s;:‘f CODE “’M‘F’) ENCCTRAVEL TWE_ AL NUUBER(Z}
e EnCeoEeD Don. )
ROUTE FREE_FORM_TEXT: VARCHARD(50) A, GODE: CHAR() ADNWAY LOCATION COLNTY
1 ARCHY/ED_DATE: DATE 8, £os, CO0E: CHARDY)
BREFORE_ARCHIVEG_UIVE: MAMBER 8, USPS_STATE_CODE. CHARIZ)

GET_ROWD. ROWD

SEC INT FEAT EXIT SUFFTX VARCHARS! 183
SEC_INT FEAT_EXIT RDAD_NAVE: VARCHARK )
C_INT_ROUTE_NAME: NUMSER(1}

FINK_DATA JMPORT, ROADWAY_IOCATION REGION

A1)
ARBED, BATE BATE

M TRAY ROUTE VGG STATUS EOG WPORT_D HNBER RAME VARCHARESE)
SYSTEL TESTAMP, OATE USPS_STATE CODE: CrARED)

EXT_SYS_NAME: VARCHARA35) DESCRPTION. VARGHARZI1024)
)

SYSTEM_TIMESTAUP: DATE o5
DS DEVICE. D ARGHVED DATE DATE

. ARCHIVED: LIVE: NOMBER
CET_ROWD. ROAD

TRAYEL ROLE LOCATION,
Gmm\nsmvmcmkzﬁz

& so HMBERD) TRAVEL ROUTE EINK € START, !!‘b‘ltRNWBER‘Z)
coum Sove vmmso: .
FETS GOOE: CHAS END_HOUR: NUWBER(Z)
COUMTY ConE: NWM) END MN NUABER(Z)
£ c0DE: &) D6_CODE: CHAR(T)
USPS_ STATE_CODE: CHAR2) ARCHIVED_DATE: DATE
 f ¢ STATE FULL NAME: VARCHARR(3Z)
STATLOG SEOUENCE: NA/BER STATE_FIPS TODE: CHARIZ) N ALLOWED QUALITY: NUMBER(S)
GET_ROWD. ROWD ROUTE_SPEG_TYPE: NJVBER(}) DS_CODE: GHAR(1)
ROUTE_FREE_FORM_TEXT: YARCHARX 40 ARGHIVED_DATE: DATE E._
DMS_TRAV_ROUTE MG M5GS LOG ‘ROUTE TYPE-NUMBER(H) W—Q ey
"ROUTE_PREFT: VARCHARZ{10) & SORT ORER, MNALR KUWBER!
ROUTE_NUUBER d
SYSTEM_TIWESTAMP. DATE ROTE SUTTLC VACHATEo) ROADWAY, LOCATION SIATE..... AT DEST_TEXT- YARGHARZE)
MSGS_|OG_SEQUENCE: MABER IROAD_FLAME: VARGHARZ(0) 08_COUE: CHARH1)
DS DEVCE Dx VARCHARX(32) DA_CODE GHAR(Y) ARCHEVED_DATEDATE
GUS_TRAV_ROUTE_SG_D: VARCHARE(3Z) AREHIVED DATE: DATE KAV VARCHARQIZG)
0345 _TRAV_ROUTE_MSG_TEMFLATE T : CODE: CRAREZ
£8_GODE: GHAR(TY FIPS_GODE: GHARR)
ARCITYES DATE: DATE DESCRPTION. YARCHARZ(1024) MS TRAY ROVTE MSQ ROUTE
: AREFORE_ARCHVER LAVE: SUMER 8 o1Rut 1056 D CHARR)
GET_ROND: ROWD G TRAVEL_ROUTE_W:, GHAR(EZ
1, SORT_OROER. MAS: NUURERT)

_ * CHAR(}
XK _TRAVEL TIME. AREHIVED_DATE: DATE

RS D CRARRIZ)
LN _TRAVEL_TIVME_EFF_TIME: DATE SYSTEM_TIMESTAMP: DATE CHART ARCHEYE PARAMFTER

H ® VEL TIVE_SECS: NUMSER(S) DMS_DEVICE I3 CHARGEZ) DMS_REFATED ROUTE

H U&(_"RA\'E\._T\\IE_I]\JM MIUBERA’JI DUS_TRAV_ROUTE_USG_ID: GCHAR(IZ)
NG TRAVEL TIVIE TREND: NUMBER( TRAV_ROUTE_ID. GRARGR) DATABASE_NANE VARGRARATO) N —

) 08 CODE: Y VARSHARZA) 04/ DEVICE_D. CHARZ)
ARGHVED_DATE: DATE ARGHNVED: DATE: DATE vile iz TRAVEL_ROUTE_D: CHAR?Z)
IRS,_BREFORE_ARCHVED_EVE: NUM3ER HOURS_BREFORE_ARCHIVED _LIVE: NUURER 'S: VARGHAR10) DB_CODE: CHAS{1)

GET_ROMD: ROWD GET_RGwID: ROAD A A RARA0) ARGHIVED_PATE: DATE

\RCIGVE_PURGED HISTORY

DATABASE_NAVE: VARCHARA(10)
FURGED.DATE: DATe

ROFILE_RECORD: VARCHARIEZ)
frivfoise VARCHARZ{H00)

1,3 11,3 —-2:04:41 PM, 9/21/2010

CHART R6 Detailed Design 2-14 09/21/2010



CHART_R6_ERWIN414 -- CHART R6 / CHART MAIN

HAR

&, DEVICE,_ID: CRAR(32)

SHAZAM

DEFAULT_MONITOR_PHONE_NUMBER: VARCHARR(25)
MONITOR_PORT_TYPE: NUMBER(1)
MAX_TIME: NUMBER(S)

DEVICE_NAME: VARCHAR(15)
DEVICE_LOCATION: VARCHAR2{60)
HAR_MODEL _iD: NUMBER(S)
ORG_ORGANIZATION_{D: CHAR(32)
MONITOR_PORT_MANAGER_TWMEOUT: NUMBER{10)
PORT_TYPE: NUMBER{1}
HAR_ACGESS_PIN: VARCHAR2(T)
DEFAULT_PHONE_NUMBER: VARCHAR2(26)
DB_CODE: VARCHAR2{3}
PORT_MANAGER_TIMEOUT: NUMBER{10)
DEFAULT_BODY_CLIP_PK: NUMBER(20)
CREATEQ_TRAESTAMP: DATE

DEFAULT TRALER_CLIP_PK: NUMBER(20)
DEFAULT_HEADER_CLIP_PK: NUMBER{20)
UPDATED_TIMESTAMP: DATE
ENABLE_DEVICE_LOG: VARCHAR2(50}
MASTER_HAR {D: VARGHARR(50}
FREQUENCY_KHZ: NUMBER(5)

BAND: char(2)

CALL_SIGN: VARCHAR2(84)

&, DEVICE_ID; CHAR{32)

DEFAULT_PHONE_NUMBER: VARCHAR2{25)
REFRESH_INTERVAL: NUMBER(S)
OB_CODE: VARCHARZ(1)

DEVICE_NAME: VARCHARZ{15)
SHAZAM_MODEL_ID: NUMBER(S)
ORG_CRGANIZATION ID: CHAR(32)
SHAZAM_ACCESS_PIN: VARCHARS(3)
HAR_DEVICE_ID: CHAR(32)
DEVICE_LOCATION: VARCHARZ(60)
SHAZALL DIRECTIONAL_CODE: NUMBER(3)
REFRESH_ENABLED: NUMBER(1}
FORT_MAHAGER_TIMEOUT: NUMBER{10)
UPDATED_TIMESTAMP: DATE
CREATED_TIMESTAMP: DATE

FORT_TYPE: NUMBER(1)

MESSAGE: VARCHAR2{256)

[]
SHJ\ZAM STATUS
‘ € SHAZAM_DEVICE_1D: CHAR{32)

CEN_CENTER_ID: CHAR{32)

FH.AR PHONE NUMBER

@, SORT_ORDER_NUMBER: NUMBER(3)

| & PHONE_NUMBER: VARCHAR2(25}
¢ €3 PORT_MANAGER_NAME: VARCHARZ{30)
| & HAR_DEVICE ID; CHAR(32)

1 STATYS_CHANGE_TIME: DATE

COMM_STATUS: NUMBER{1)
BEAGDN STATE: NUMBER(1}

LAST_CONTACT_TIME: DATE
LAST_ATTEMPTED REFRESH_TIME: DATE

‘L DEVICE_STATE_CODE: NUMBER(3}

MONITOR_INDICATOR: NUMBER(1)
0B_CODE: VARCHAR2(1)

TATCSLOT CORIIG

CHAR(8?

& SLOT_NUMBER: Numsaa(a)

SLOT_USAGE_CODE: NUMBER(3)|
DB_CODE: VARCHARZ{ 1}

HMG_HAR_CLIP_PK: NUMBER(20)|

(C& HAR_BEVICE_ID:

HAR STATUS

SHAZA PHONE N
€, PORT_MANAGER_NAME: VARCHAR2{30)
58 PHONE NUMBER: VARCHAR2(25)
&, SORT_ORDER_NUMBER: NUMBER(3)
€] SHAZAM DEVICE_j0: CHAR(32)

| ©oB_cooE: varcharz(1)

MBER

HAR MSG
€, HAR_MSG_PK: NUMBER(10)]

© HAR_DEVICE I0: CHAR(32)

STATUS_( CH.ANGE TIME: DATE
LAST_ CONTAG}' TIME: DATE
CEN_CENTER_D: CHAR{32)

BE\HCE STATE CODE: NUMBER{3)
COMM_STATUS: NUMBER(1)
HAR_INITIALIZED: NUMBER(1)
TRANSMITTER_STATE: NUMBER{1}
LAST_DATESTAMP_REFRESH_TIME: DATH]
HM_HAR_MSG_PK: NUMBER(10)

HAR NOTIFIER

ACTIVE_[NDICATOR: NUMBER(1)
DB_CODE: VARCHAR2(1)
DEVICE_CODE: NUMBER(3)

HAR CLIP_AUDIO
€, HAR CLIP_AUDIO |

10: CHAR(22)]

S TORED MESSAGE
a8

USE_TRAILER: NUMBER(1})
r DB_CODE: VARCHARZ(1)
USE_HEADER: NUMBER(1)

_Me_ID: CHAR(32)
HM_HAR_MSG_PK: NUMBER{10}
CATEGORY: VARCHARZ(32)
DB_CODE: VAR
MESSAGE_BEACON: NUMBER(1)
MSG_TYPE _CODE: NUMBER{3)

5} MESSAGE TEXT_MULTS: NUMBER{1
LAST MODIFiED BY: VARCHARZ(32)
MSG_DESCRIPTION: VARGHAR2(255}

HAR_AUDIO: BLOB
DB_CODE: VARCHAR(1)

HAR AUDIO_OWNER
B} HCA_HAR_CLIP._AUDIO_ID: CHAR(32))
& OWNER IOR: VARCHARZ(1029)

DB, CODE VARCHARzﬁ )
LAST_INTEREST_TIMESTAMP: DATE

MSG_CLIP_LIST

:_TEXT: VARCHARZ{ 1024}

Y

MESSAGE _LIBRARY
€, Me_1D: CHAR(32)
CREATED_BY: VARCHARZ(32)
DB_CODE: VARCHARZ({1}
ML NAME: VARCHAR2{32)

& HM_HAR_MS5G_PK: NUMBER{10)
&, HWC_HAR CLIP_PK: NUMBER(20)

HAR_MSG CLIP

€, HAR_CLIP_PK: NUMBER{20)

BODY_SEQUENCE: NUMBER(2)
DB_CODE: VARCHARR(1)

CONSTITUENT HAR

MASTER_HAR I0: VARCHAR2(32
HAR_ID: VARCHAR2(32)}

HAR

CLIP_TYPE_CODE: NUMBER()
CLIP_POSITION_CODE: NUMBER(3)
RUN_LENGTH: NUMBER{3}
PRESTORED_SLOT_NUMBER: NUMBER{3)
RUN_LENGTH_CODE: NUMBER{3)
HCA_HAR_CLIP_AUDIO! ID; CHAR(32)
DB_CODE: VARCHAR2(1)

CLIP_DESCRIPTION: VARCHAR2(240)
CLP_TEXT; CLOB
AUDID_CLIP_MANAGER_IOR: VARCHARZ(1024)

OMS_MODEL_ID: NUMBER(S)
ORG_ORGANIZATION_|D: CHAR(32)

3§
€, DEVICE_{D; VARCHAR2(32)

DATA_BITS: NUMBER(1}
BAUD_RATE: NUMBER(6)

STOP_BITS: NUMBER(1)

PORT_TYPE: NUMBER(1)
POLUING_ENABLED: NUMBER(1)

PARITY: NUMBER{1)
DEFAULT_PAGE_OFF_JIME: NUMBER(3}
DEFAULT_PAGE_ON_TIME: NUMBER(3}
DROP_ADDRESS: NUMBER(5}
INITIAL_RESPONSE_TIMEOUT: NUMBER(10}
FLOW_GONTROL: NUMBER[1}
ENABLE_DEVICE_EOG: NUMBER{1)
PORT_MANAGER_TIMECUT: NUMBER{10}
VMS_CHARACTER_HEIGHT_PIXELS: NUMBER{3}
DEVICE_NAME: VARCHARZ(15)

DB_CODE: VARCHAR2(Y,

HAR_DEVICE_ID: C}
DEFAULT_PHONE_NUMBER: VARCHAR2(26)
COMM_LOSS_TIMEOUT: NUMBER(10)
DEFAULT_JUSTIFICATION_LINE: NUMBER(3)
BEACON_TYPE: NUMBER(3)
DMS_DIRECTIONAL_CODE: NUMBER(3)
POLL_INTERVAL: NUMBER(5}

SIGN_TYPE: NUMBER(3)

DEVICE_LOCATION: VARCHAR2(60)

CREATED_TIMESTAMP: DATE

VMS_MAX PAGES: NUMBER(3)

VMS SIGN_HEIGHT_PIXELS: NUMBER(S)
VI4S_SIGN_WIDTH._PIXELS: NUMBER(S)
SHAZAM_BEACON_STATE: NUMBER(1)
UPDATED_TIMESTAMP; DATE
VMS_CHARAGTER WIDTH_PIXELS: NUMBER(3)
SHAZAM_|S_MESSAGE_TEXT_MULTE: NUMBER(1}
DMS_SHAZAM_MSG: VARCHAR{1024)
COMMUNITY_STRING: VARCHARZ{16}
CEN_ALERT_CENTER, J0: VARCHARZ()
TRAVEL_TIME_QUEUE_{ EVEL: NUMBER{4}
TOLL_RATE_QUEUE_LEVEL: NUMBER(4}
OVERRIDE_SCHEDULE_|ND: NUMBER{4)
ENABLED_SPECIFIC_TIVES_IND: NUMBER{4)
TCP_HOST: VARCHAR2{50)

TCP_PORT: NUMBER(4)
DEFAULT_FONT_NUMBER: NUMBER(4)
DEFAULT,_LINE_SPACING: NUMBER(4}
COMMFAIL_ALERT, CENTER _{D: VARCHAR2(50)
COMMFAIL_NOTIF _GROUP_ID: NUMBER(S)
COMMFAIL_NOTIF_GROUP NAME: VARCHAR2(50)
HWFAIL_NGTIF_GROUP_ID; NUMBER(S)
HWEAIL_NOTIF_GROUP_NAME: VARCHAR2{S0)
£XT_ID_SYSTERY_ID: VARGHARZ(35)
EXT_{D_AGENCY_ID: VARCHARZ{35)
EXT_ID_DMS_ID: VARCHAR2(50)
HDLC_FRAME_REQUIRED; NUMBER{d}
DEFAULT_INTERCHARACTER_SPACING: NUMBER(4)
DEFAULT_PAGE_JUSTIFIGATION: NUMBER(4)

PORT_TYPE: NUMBER(1)
DATA BITS: NUMBER(1)
POLL_INTERVAL_SEGS: NUMBER(5)
BEVICE_NAME: VARCHARZ(15)
DEVICE_LOCATION: VARCHAR2(50)
TSS_MODEL,_|D: NUMBER(S
ORG_ORGANIZATION ID: CHAR(32)
FLOY_CONTROL: NUMBER({1)
PORT_MANAGER_TIMEOUT: NUMBER(10)
DROP_ADDRESS: NUMBER(5)
DB_CODE: VARCHARZ(1)
DEFAULT_PHONE_NUMBER: VARCHAR2(25)
INITIAL_RESPONSE_TIMEQUT: NUMBER{10)
BAUD_RATE: NUMBER(S)
STOP_BITS: NUMBER(1)
GREATED_TIMESTAMP: DATE
ENABLE_DEVICE_LOG: NUMBER(1)
PARITY: NUMBER[1}
UPDATED_TIMESTAMP: DATE
CEN_ALERT_CENTER 1D: VARCHARZ(50)
EXT_ID_SYSTEM JD: VARCHAR2(35}
EXT_ID_AGENCY_ID: VARCHARZ{36)
EXT_ID_rSS_ID: VARCHAR(256)
TCP_HOST: VARCHARZ{16)
TCP_PORT: NUMBER(5)

COMM_STATUS: NUMBER(1)
LAST_CONTACT_TIME: DATE
BEVICE_STATE CODE: NUMBER(3)

T_MANAGER_NAME: VARCHAR2(30)
63, FHONE NUMBER: VARCHAR2(25)

€, SORT_ORDER_NUMBER: NUMBER(3}
& T55_DEVICH 2)

CE_{ )

€ GROUP_NUMBER: NUMBER(10)

DEFAULT_SPEED: NUMBER(3)

DiRECT]ON CODE: NUMBER{3)

DESCRIPTION: VARCHARZ(60)
DB_CODE: VARCHARZ{1)

158 ZONE
', T$SZG_GROUP_NUMBER: NUMBER(10)
€} ZONE_NUMBER: NUMBER(3)

4‘ &, SORT_ORDER_NUMBER: NUMBER(3}

DMS STATUS
£, DMS_DEVICE_ID; CRAR(32}

LAST_ATTEMPTED_POLL_TWVE: DATE
SHORT_ERROR_STATUS: NUMBER(5]
GEN_CENTER_ID: CHAR({32)
DEVICE_STATE_CODE: NUMBER(3)
PIXEL_TEST: NUMBER(1}
COMM_STATUS: NUMBER(1)
BEACON_STATE: NUMBER{1)

&, T$52G_TSS_DEVICE_{D: VARCHARZ{32)|

DEVICE EVENT

&, EVENT_EVENT iD: CHAR(32)

@, RPI_RPI |D: CHAR(32)

&, DEVICE_USAGE_CODE: NUMBER(3)
&, DEVICE_ID: CHAR(32)

STAFUS_LOG_DATE: DATE
LAST_CONTACT._TIME: DATE
DMS_INITIALIZES: NUMBER{1)
STATUS_CHANGE_TIME: DATE
CURRENT_MESSAGE_TEXT: VARCHAR2(1024)
CONTROL_MODE: NUMBER( 1)
MESSAGE_SOURCE: NUMBER(2)
DETECTED._SIZE HORIZ PIXELS: NUMBER(4)

DETECTED SIZE VERT_PIXELS: NUMBER(4)

DMS PHONE NUMBER

1S_MESSAGE_TEXT_MULTI: NUMBER(1)
DEVICE_CODE: NUMBER(3)

DB_CODE: VARCHARZ(1)
HM_HAR_MSG_PK: NUMBER(10)
RPI_BEACON_STATE: NUMBER(1)

" EVENT_iD: CHAR(32)
TARGET_JD: CHAR(32)
R51_MSG_DESCRIPTION: VARCHARI(255)
REL} :_TEXT: VARCHARZ{1024}

PHONE NUMBER' VARCHARZ(25)

TARGET_JOR: VARCHARZ{1624}

(Q PORT_MANAGER _NAME: VARCHARZ(30)]

Q DMS_DEVICE_|D: CHAR(32}
| DB_CODE: VARCHARZ{1)

DMS FONT

£, DMS_DEVICE_ID: CHAR(32)
—% 8 For

DMS

ONT_ID: NUMBER(5)

©OB_CODE: VARCHAR2(1)

£, FONT_ID: NUMBER(5)

FONT_HEIGHT: NUMBER{3}
08_CODE: VARCHARZ(1)
FONT_WIDTH: NUMBER{3)}

TINT oA
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PROFILE PROPERTY
&, KEY: VARCHARZ(123)}
6, UL USER NAME: VARCHARZ(32)

VAE.UE VARCFARZUZB)
0B_CODE: VARGHARZ({1}

USER_ID
€ USER_NAME: VARCHARZ(32)

PASSWORD VARCHAR2(32)
DB_CGDE: VARCRAR2{1)

ROLE_ASSIGNMENT
(Q UI_USER_NAME: VARCHAR2{32)
&, ROL_ROLE_ID: CHAR(32)

L DB_CODE: VARCHAR2(1)

ROLE

& ROLE_|D: CHAR(32)

ROLE_DESCRIPTION: VARCHAR2(255)
DB_CODE: VARCHARZ(1)
ROLE_NAWE: VARCHARZ{32)

PLAN FILTER
(€ PLAN_i0: €HAR(32)
PLA_PLAN_ID: CHAR(32)
PUAN_FILTER_TYPE: NUMBER(2)
ID_FILTER_VALUE: CHAR({32)

o STRING_FIETER VALUE: VARCHAR(40)
NUMERIC_FILTER_VALUE: NUMBER(3)
DB_CODE: VARGHAR2(1)

FEAN

€ PLAN_|D: CHAR(32)

LAN_NAME: VARCHARZ(
DB )_CQDE: VARCHAR2(1)

LAST_USED_TIME: DATE
LAN TTEN

DICTIONARY WORD |

€, DICTIONARY_WORD: VARCHAR2{255)
&, APPROVED_CODE: NUMBER(3)
€ CD_DICTIONARY. 10: CHAR(32}

‘ DEVICE_APPLICABILITY: NUMBER(S)

DB_CODE: VARCHARZ{(1}

CH2 DICTIONARY

£}, DICTIONARY,_ID: CHAR(32)

DICTIONARY_DESC: VARCHAR2(255)
CHARZ({1)

DB_CODE: VAR(

&) PLAN_ITEM_D: CHAR(32)

| SM_MSG._ID: CHAR(32)
L PLA_PLAN_ID: CHAR(32)

®  MSG_TYPE CODE: NUMBER(3)
PLAN_ITEM_NAME: VARCHARZ(60)
DB_CODE: VARCHAR2(1)
DEVICE_ID; CHAR(32)

[

[]
ROLE FUNCTION

_FR_ID: NUMB
ROL ROLE 10: CHAR(32}
‘ORG_ORGANIZATION D CHAR({32);
DB ¢ CODE: VARCHAR2( }

hd

FUNCTIONAL RIGHT

£, FR_ID: NUMBER(5}
FR_DESCRIPTION: VARCHAR2{255)
DB_COBE: VARCHAR2(1)
FRONAME: VARCHAR2(32}

ORGANIZATION
€, ORGANIZATION_ID: CHAR{32)

CRGANIZATION NAME: VARCHAR2{ 128}
DB_CODE: VARCHAR2(1)

SYSTEM PROTILE
€} KEY: VARCHARZ(128) B

VALUE: VARCHAR2(128)
DB_CODE: VARCHARZ(1)

CODE_LIST ITEM

&, GDL_CODE_TYPE_NAME: VARGHAR2(30}

&, TYPE_CODE: NUMBER(3)
CREATED_TIMESTAMP: DATE
SORT_ORDER_NUMBER: NUMBER(3)
ACTIVE_INDICATOR: NUMBER(1}
TYPE_NAME: VARCHARZ(240}
DB_CODE: VARCHARZ{1)
UPDATE_TIMESTAMP: DATE

v
CODE LIST
€, CODE_TYPE_NAME: VARCHAR2{30}
UPDATED_TIMESTAMP: DATE

D8_COBE: VARCHARZ{ 1}
CREATED_TIMESTAMP: DATE

CODE-LIST

DEVICE “CODE: NUMBER(3)

DB_CODE: VARCHARX{(1}
EVENY_EVENT_ID: CHAR{32)

1S MESSAGE TEXT MULTL: NUMBER(1)
RPI_BEACON_STATE: NUMBER(1}

HM HAR_MSG PK: NUMBER{10)
RPI_MSG_DESCRIPTION: VARCHAR2({255)
RPI_MESSAGE_TEXT: VARCHAR2{1024}
TARGET_IOR: VARCHAR( 1024}

STANDARD_LANE

@, SLC_CONFIG_NAME: VARCHARZ{80)
& LANE wusmuumam(z;

. DB_CODE: VAR(
LANE_DESCRIPTION: VARCHARmn)
LANE_CODE: MULCER(Y)
E_DIRECTION: N
LANE ORIENTATION: NUMBER(S.0)

ROADWAY TOCATION ALIAS

PUBLIC_NAME: VARCHAR2{50)
INTERNAL_NAME: VARCHAR2{50}
USPS_SFATE_CODE: CHAR(2)
STATE_FIPS_CODE: CHAR(2)
REGION_NAME: VARCHAR2{32)
CQUNTY_NAME: VARCHAR2(E0)
COUNTY_FIPS_CODE: CHAR(3)
COUNFY_CODE: VARCHAR2(3}
DIRECTION_CODE: NUMBER(3)
ROUTE_SPEC_TYPE: NUMBER{1)
ROUTE_FREE_FORM_TEXT: VARCHAR2(50)
ROUTE_TYPE: NUMBER(1)

ROAD_NAME: VARCHAR2{50}
ROUTE_PREFIX: VARCHARZ{10)
ROUTE_NUMBER: VARCHAR2(10)
ROUTE_SUFFIX: VARCHARZ(4)
INT_FEAT_TYPE: NUMBER{1)
INT_FEAT_PROX_TYPE: NUMBER(2)
FEAT_PROX_DIST: NUMBER(8)
INT_ROUTE_SPEC_TYPE: NUMBER{t)
INT_ROUTE_FREE_FORM_FEXT: VARCHAR2{50)
INT_ROUTE_TYPE: NUMBER(1)
INT_ROAD_NAME: VARCHARZ(50)
INT_ROUTE_PREFDX: VARCHAR2{10)
INT_ROUTE_NUMBER: VARCHAR(10)
INT_ROUTE_SUFFIX: VARCHARZ(d)
INF_FEAT_MILEPOST_TYPE: NUMBER(1)
INT_FEAT_MELLL_MILEPOST_DATA NUMBER(5}
DESCRIPTION: VARCHAR2(512)
STATE_FULE_NAME: VARCHAR2(32}

P

P

|

;

[

[

[

£, CONFIG_NAME: VARCHAR20}

ROADWAY LOCATION ROUFE PREFIX

CONFIG_DESC: VARCHAR2{256}
DB { CODE: VARCHAR2({1}

PREWOUS CENT ER NAME VARCHARZ(!E)
FIRST_USED_TIMESTAMP: DATE
LAST_USED_TIMESTAMP: DATE
DELETED_!NDICATOR: NUMBER(1}
DB_CGDE: VARCHARZ(Y

CEN_GENTER_{D: CHAR(22)
——ET T T ]
&, CENTER_ID: CHAR(32)
CREATED._TIMESTAMP: DATE
UPDATED_TIMESTAMP: DATE
DB_CODE: VARCHARZ(1)
CENTER_MAME: VARCHARZ( (6}

USER_NAME: char{32)

& CEN_CENTER_|D: CHAR(32)
£, BACKUP_CENTER _{D: CHAR(32)

DB_CODE: VARGHARZ{1}

CENTER_NISTORY |

ROUTE_PREFIX: VARCHAR(10)
USPS_STATE_CODE: CHAR(Z}
ROMTE_TYPE: NUMBER(2)
DESCRIPTION: VARCHARZ({128)

ROADWAY LOCATION COUNTY
€, FIPS_CODE: CHAR()
£, USPS_STATE_CODE: CHAR(2)

‘ NAME: VARCHAR2(60)

CHART_MAPPING_CODE: CHAR(2)
DESCRIPTION: VARCHAR2(1024}

ROADWAY TOCATION REGION
&, NAME: VARCHARZ(32)

USPS_STATE_CODE: CHAR(2)
DESCRIPTION: VARCHARZ(1024)

ROADWAY_LOCATICN
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DB_CODE: VARCHARZ{ 1}

[€0 ALERT_ID: CHARG32)

DESCRIPHON: VARCHAR2{(51; . - i
NCIDENT VEHICLES INVOLYED DESCRIPTION VARCHARZ(1024) i

WEATHER_EVACUATION_INDICATOR: NUMBER{t

LANE STATE EVENT WEATHER _
8 LANE_STATE_PK: NUMBER{20) ey EVENT D CHAREZ: & EVENT_EVENT_1D: CHAR(32)
LANE STATE GODE: 432) &, veanis_cobz kser)l - Al ERTS
EVENT_EVENT I: CHAR(32) . o) CREATED_TIMESTAMP: DATE
SYSTEM_TIMESTAMS: DATE ;glUsR Cg@ggs o :"é’gﬂf‘iﬁ“) DB_CODE: VARGHARZ(1} EXPORT SUBSCRIPTION
e CONAIG 1D Chnsa) EVENT STATUS CODE: NEJ\)»iEER(S) G CLIENT.ID: VAR 255)
LANE_DIR_TRAVEL_CODE: NUMBER{3} DELAY CLEARED, TIMESTAMP; DATE EVENT HISTORY &, SUBSCRIPTION_DATA_TYPE: NUMBER(3)
LANE_NUMBER: NUMBER(2) TRt g A mia
DB_CODE: VARGHARZ(1) 8, LOG_ENTRY_|D: CHAR(32) TARGET URL: VARGHARS!1024)
LANE_CODE: NUMBER(3)
USER_TIMESTAMP: DATE PRIMARY_FLAG: NUMBER(1) &, EVENT_EVENT_ID: CHAR[32) EXPIRATION_TIME: DATE
LANE DESCRIPTION: VARCHAR2(10) b e o oy AER) GENTER_NAME: VARCHARZ(18)
EB_CODE: VARCHARZ(t) SOURCE_DESCRIPTION: VARCHARZ{60)) AT
LANE. REFERENCE DIREGTION: NUMBER(3,0] |  SCENE CLEARED TIMESTAMP: DATE UPDATED, TIMESTAMP: OATE ALERT HISTORY
LANE_ORIENTATION: NUMBER{3,0) I*:fég:;_fgggﬁ&"ﬂgg& DB_CODE: VARCHAR2(1) €, AL_AIERT_ID: CHAR(32)
EVENT_GODE: NUMBER{a)( ! USER_TIMESTAMP: OATE & RECORD_INDEX: NUMBER(E)
DISABLED_VEWICLE_INDICATO EVENT_ OPEN DATE: DATE — gg:‘g&“’cguﬂaiaww TIMESTAMP: DATE
B EVENT_EVENT_D: CHAR(2) MAX_GUEUE_LENGTH: NUMBER(S) ey NARGLARDE) ALERT_STATE: NUMBER{(1)
Q DISABLED_VEHICLE | INDICATOR Ccob: UMBER{G b | CEN_CENTER_iD: CHAR{32) ACTICN._CODE: NUMBER(3) éLEEq?[T AC“O\X;EULBE%{ZZ)
o ) ate gi’rql.g:]?rl:m«)ﬁsagi%m 19 CHAREE) il g eyl CRER NAMEL VASCHARSES)
EVENT. CLOSED DATE: DATE [ SN PRI ChARE) USER_COMMENT: VARCHAR(120)
— CONFIRMED_TIMESTAMP: DATE ATHOR: VARGHARD128) NEXT_ACTION_TIME: DATE
MT* EORS_TRACKING_NUMBER: VARCHAR2(255) | LOG SEG: MUMBER(10) ©0B_CODE: VARCHAR2(1)
&) EVENT_EVENT_ID: GHAR(32) PAVEMENT_CONDITION_CODE: NUMBER(3) DEVIE NAME, VARCHARSEIS)
&), INCIDENT_CODE: NUMBER(3) OTHER_DESCRIPTION: VARCHAR2(60) | LOG, TEXT- VAR! 2000
UPDATED_TIMESTAMP: DATE ASE FYPEL
CREATED TIMESTAMP: DATE A P AT O ARCHARZ(E0) ‘ MESSAGE_TYPE: NUMBER(3) ;

O o VT oG Uite srate. pescripionvancracos) | | A At 5
N 7] ALERT_STATE: NUMBER(1)
4 ACTION_EVENT_COD EVENT_STILL_OPEN_REMINDER_TIME: DATE ‘i &:ﬁtﬁ%ﬁcﬁzﬁéﬁfgwa NUMBER¢ CREATION_TIME: DATE.
CREATED, TIMESTAME: DATE LAY B ?ﬁ%ﬂggfsﬁmw’w“’ ®  VERICLES INVOLVED CODE: NUMBER(S) RESPONSIBLE USER: VARCHARZ(32)
DB_CODE; VARCHARY(1} - TERRID 1£0) 1 CREATED_TIMESTAMP: DATE RESPONSIBLE GENTER ID: CHAR(Z2)
DESCRIPTION: VARCHAR2(80} DESCRIPVION_OVERRIDDEN: NUMBER(4} DB_GODE: VARGHARZ{ 1) RESPONSIBLE SENTER_NAME: VARCHARZ{16;
. EVENT_INIT_ USER NAME: VA-R?H/;M() EVENT_EVENT ID: CHAR(32) NEXT_ACTION_TIME: DATE
EVENT_INIT_CENTER_ID; CHAR(32 = - LAST STATE_CHANGE_TIME: DATE
COMMUNICATIONS FAILURE 1.0G EVENT, lan; LsgﬁézULRELJD Cm#me’ NUMBER(A L PREV_ESCALATION_RESET_TIME: DATE
[ | EVENTSTLLOP REM DETAIL_iD: CHAR(32)
RESOURCE TYPE
PENDING_EVENT_CREATION_TIME: DATE P T D2 (32
PORT_TYPE: NUMBER(1} PENDING EVENT LAST USED, kic: DATE € RCT_RESOURCE_CATEGORY. CODE: NUMBERIS) Rty S I
FAILURE_CODE: NUMBER(3} EXTERNAL_EVENT_ID: NUMBER(4 €, RESOURCE_CODE: NUMBER{10} = "
: R{4) OFFLINE_INDICATOR: NUMBER{1)
MODEM RESPONSE_CODE. NUMBER(3) EXTERNAL_INTRESTING. NO: NUMBER(4) UPDATED_TIMESTAMP: DATE DB_CODE: VARCHAR2(1)
PORT_NAME: VARCHAR2(30) EVENT._INIT_EXT_EVENT: VARCHARR{S4) CREATED. TIMESTAMP: DATE -
SYSTEM _TIMESTAMP: DATE EXTERNAL INTERESTING IND: NUMBER(4} SORT_ORDER_NUMBER: Nw,uasms)
EOG_TEXT: VARCHAR2(1024) PUBLIC_DESCRIPTION: VARCHARZ(512) ACTIVE_INDICATOR: NUMBER{1) S —
PORT_MANAGER_NAME: VARCHARZ(30) OWNING ORGANIZATION: VARCHAR2(50} RESOURCE_NAME: VARCHAR2(240) %MERT o “wsé NUMBER(S
PUBLIC_INCIDENT_CODE: NUMBER(3) DB_CODE: VARCHARY(A
COMMEUNICATIONS I VF_H“ICLES_INVOLVED_P)IC NUMBER(20) % HIST_RECORD, ;!N[;AE);UNH‘A)BNSE?Q
& LOG_ENTRY_ID: CHARI32) OBJECT_LOCATION 1 | - SORT_ORDER Runt ]
"OBIECT ID- AMG_TYPE: NUMBER(1;
P A VARET AR 255 & OBJECT_ID: VARCHARZ{32) | | |aEsousce carecony Tye oy ER(T)
SYSTEM_TIMESTAMP: QATE) LOCATION_TEXT: VARCHAR2{1024) ‘ \ Q RESOURCE_CATEGORY_CODE: NUMBER(3} AMG_NAME: VARCHARZ(16)
USER_TIMESTAMP: DATE o A GARagEy T UMBERL1) [ | |"50RT_oRBER NUMBER: NUMBER) DB CODE: vARGHAR(Y)
EVENT_EVE! ; CHAR(32) COUNTY_FIPS ( E:ODE CHAR(3) CREATED _TIMESTAMP: DATE
o e EBinTY oo REry HE STANDARD-LANE
TR A, vARC Aoy STATE FULL NAME: VARCHAR2(32) | | DBCODEVARCHARND = o ancraraaio] STANDARD LANE -
LOG_SEQ: NUMBER{10 ﬁ;‘ggbf m‘éoengH' e | — AV R @ SLC_CONFIG_NAWE: VARCHARZ(E0)
SOURCE_DESCRIPTION: VARCHAR(eD) cHaRae) 8 @ LANE NUMBER:NUMBER(2) |
UPDATED, TIMESTAMP: DATE ROUTE SPEG_TYPE: NUMBER(1} EVENT PARTICIPANT DB_CODE: YARCHARZ(1)
LOG TEXT; VARCHARZ{1021) ROUTERETMER oA |y  FI-ROT RESOURCE CATEGORY CODE:NUVBERS) | LAE ‘CODE: NUMBER(3)
MESSAGE_TYPE: NUMBER(3) ROUTE PREFIX: VARCHARZ(10) R; LANE_DESCRIPTION: VARCHAR2{10}
ROUTE_NUMBER: vmcu%#o) | 1]} cen_center 1b: craniazy LANE_REFERENCE _DIRECTION: NUMBER(3,0)
NOTIFICATION STATUS ROUTE_SUFFIX: VARCHARZ(10} | Ii DB_CODE: VARCHAR2{1) LANE_ORIENTATION: NUMBER(3,0)
@ NOTIF_ID: CHAR{32) INT_FERT TYPE: NUMBER(i) v
&, RECIPIENT _NAME: VARCHARZ(50) INT_PEAT_PROX_TYPE: NUMBER(2) ‘ i STANDARD LANE CONFIG
@ NOTIF_STATUS_TYPE: NUMBER(1) iy i BN | ), CONFIG_NAME: VARCHARZ(80)
NOTIF_STATUS. TEXT: VARCHAR2(255) 1T ROUTE_FREE_FORM_TEXT: VARCHAR2(40) [ EVENT_EVENT_ID: CHAR(32) 7 CONFIG_DESG: VARCHAR?(255)
STATUS_CREATE_TIME: DATE INT_ROQUTE_TYPE: NUMBER{1} \ | DEPARTURE_TIMESTAMP: DATE DB_CODE: VARCHAR( 1)
INT_ROAD_FAME: VARCHAR2{50) | RT_RESOURCE_CODE: NUMBER(10}
ASSOCIATED EYENT INT_RGUTE_PREFDX: VARCHARZ(10) | | RY_RCT_RESOURCE_CATEGORY_CODE: NUMBER() RESPONSE PLAN ITEM
[@ EVENT_EVENT_ID.ASSOC. 70! GHAR(32) INT_ROUTE_NUMBER: VARCHAR2(10) | '8  RESPONDED_TIMESTAMP:DATE a .
@, EVENT EVENT D, CHAR(3) INT_ROUTE_SUFFiX: VARCHAR2(2) | o  PARTICIPANT_NAME: VARCHARZ{E0) * RPLID: CHAR(S2)
INT_FEAT_MILEPQST_TYPE: NUMBER(1) NOYIFIED_TIMESTAMP: DATE RP1_BEACON_STATE: NUMBER{1}
CREATED_TIMESTAMP: DATE INT_FEAT_MILLI_MILEPOST_DATA: NUMBER(6) ] :
b COBE VARCHARS OBJECT_TYPE_GODE: NUMBER(3) DEVICE_CODE: NUMBER(3}
_CODE: VAR (1) ROADWAY_LOC ALIAS_PUB_NAME: VARCHAR2(E DB, CODE: VARCHAR(1) OB_COOE: VARCHARZ(1)
ROADWAY_LOC_ALWS_INT_NAME: VARCHAR2(S! CREATED_TRAESTAMP: DATE TARGET_JD: CHAR(32)}
NOTIFICATION RECORD ‘[ge‘emn%%éjﬁi gmﬁg‘(")m UPDATED_TIMESTAMP: DATE gM uiAsZA ngsEGT;;_ Naﬁ_gng&)mmm
&, NOTIF_ID: CHAR{(32) GEOLOC_SOURCE_TYPE: NUMBER({Z) EVENT_EVENT_JD: CHAR(32}
NOTIF_TYPE: NUMBER(1) GEOLOC_SQURCE_DESC: VARCHAR2{5) DEVICE EVENT SCH] E MULTIDATE RPI_MSG_DESCRIPTION: VARCHAR(265]
NOTIF_RECORD_COUNT: NUMBER(Z) SHOW_ROUTE_NAME: NUMBER(1} 8 X - 1D: CHAR(32) - N RPI_MESSAGE_TEXT: VARCHAR2(1024)
NOTIF_MANAGER_|D: CHAR(32) SHOVLINT_ROUTE_NAME: NUMBER(1) & RP_RPLID: CHAR(32) TARGET_IGR: VARCHAR2(1024)
EVENT_FACTORY_1D: 32 DIREGTION_CODE: NUMBER{3) SG_SCHEDULE_JO: GHAR(]
| ’_1D: CHAR{32} §, DEVICE USAGE_CODE: Numser(3)|
EVERT_ID: CHAR(32) OBJECT_TYPE: NUMBER(3) £ DEVICE_D: CHAR(32) OCCURRENCE: DATE
AUTHOR: VARCHAR2(40) DB_CODE: CHAR[%} DB_CODE: VARCHAR2(1) | SCHEDULE
O OF CENTEs o Cha2 T FEAT EXIT NUBER: NUVBER(E) .
NOTIF CREMTEPATE Date —  CHARAISE | AT £XIT SUPFI VARCHARA1S) JXECULABLE ACTION OPERATIONS LOG I SCHEDULE ID: CHafie2)
NOTIF_MESSAGE: VARCHARZ2(3000} NT_FEAT_EXJT_ROAD_NAME: VARCHAR2(84) g ke | BAME: VARCHARN(S)
OFFLINE. IND: NUMBER(T) SEG_INT_FEAT_TYPE: NUMBER(1) . - DESCRIPTION: VARCHAR2(50)
SEG_INT. ROUTE_SPEC_TYPE: NUMBER(1} OWNER ID: CHAR(32) ACTION CODE: NUMBER(Z)|  RECEIVING CENTER ID: CHAR)
SEC_INT_ROUTE_FREE_FORM_TEXT: VARCHAR: gc\,’\f‘NTJi?{f,‘;-mx  NMBERLA) DEVIGE NAME: VARCHARS(]  RECEIVING CENTER NAME: VARCHAR2{50)
EYENT \'OTlFlCATiDN . SEC_INT_ROUTE_TYPE: NUMBER(T) Acng{} e Nuwgﬁm CeN CENTER 10 CHARGz)|  ENABLED: NUMBER(4)
€ NOTIF_ID: CHAR(32) SEC_INT_ROAD_NAME: VARCHAR2(50) AUTHOR: VARGHAR2{32) LAST_USE_TIME: DATE
& NOTIF_MANAGER _iD: CHAR(32) SEC_INT_ROUTE_PREF(X: VARCHAR2{10) gg’é’é;ggﬁ’;‘égm " HOST NAME: VARCHARO[S],  SCHEDULE_TYPE: NUMBER(4)
& EVENT_ID: CHAR(32) SEC_INT_ ROUTE_ NUMBER: VARCHARZ{10} - L0G_TEXT; VARCHAR2(1022]  START_DATE: DATE
e e SEC_INT_ROUTE_SUFFIX: VARCHAR2(4) SYSTEM_TIMESTAMP: DATH  ENDLDATE: DATE
SEC_INV_FEAT_MILEPOST_TYPE: NUMBER(1) f{l(];"LDDAA‘g h':JUAi‘lBBEEﬁ((?}
SEC_INT_FEAT_MILLI_MPOST_DATA: NUMBER(H :
SCHEDULE_DOW OCCURENCE SEC_INT_FEAT_EXIT_NUMBER: NUMBER(3) TUESDAY: NUMBER(4)
SEC INT_FEAT_EXIT_SUFFIX: VARCHAR2(16} %D;{“sﬁgxﬁggg:;gﬂ
SEG_INT_FEAT_EXIT_ROAD_NAME: VARGHARZ(® : NUA
SG_SCHEDBULE_ID: CHAR(32) SHOW_SEC_INT_ROUTE._NAME: NUMBER(1) FRIDAY: NUMBER(4)
HOUR: NUMBER{4} SATURDAY: NUMBER(4}
MINUTE: NUMBER(4) ' H ART. EVE NT DB_CODE: VARCHARZ{1)
OB_CODE: VARCHAR2(1)
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CHART_RB_ERWIN414 -- CHART R6 / CHART_Video

CAMERA
e CAMERA_MONITOR

&, CAMERA_DEVICE_ID: CHAR(32)
; CAMERA MODEL |D: NUMBER({2)
i ORG_GRGANZATION,ID: GHAR(G2) ‘ £, MONITOR_DEVICE_ID; CHAR(32)
D8 _CODE: VARGHARZ(1) P TOUR ID: CHAR(3)
DEVIGE_NAME: VARGHARz(50) | TOUR SUSPENDED INDICATCR: NUMBER(1)
TMDD_BEVICE NAME: VAR
LOCATION PROFILE. ‘IVPEANUMBER(S)
LOCATION_PROFILE_|D: CHAR(32)
DEVICE_LOCATION_DESG: VARGHAR2(50)
TMDD_CGTV_IMAGE: NUMBER(2)
CAMERA NUMBER: NUMBER(S)
CAMERA_CONTROLLABLE: NUMBER(1}
TMDD_CONTROL_TYPE: NUMBER(2}
TMDD_REQUEST_COMMAND TYPES: NUMBER(S)

MONITOR
& DEVIGE _{D: CHAR(32)

DB_CODE: YARCHAR2{1)
DEVICE NAME: VARCHARZ(50)
PYBLIC_FLAG: NUMBER{t}
CONNECTION 1D: CHAR(32)
CONNECTION_TYPE: NUMBER(2)}
ORG_ORGANIZATION 1D: CHAR{32}

MONITOR STATUS

& MONITOR_DEVICE _iD: CHAR(32)
STATUS_CHANGE_TIME: DATE
CURRENT_CAM_DEVICE {D: CHAR(32)
CURRENT_TOUR_TOUR J0: CHAR{32)
COMM_MODE: NUMBER{)
LAST CONTACT_TIME: DATE
CURRENT_PROVIDER_DEVICE_iD: VARCHAR2{20) .
OP_STATUS: NUMBER{1)

CODEC
@ CODEG_ID: CHAR(32)

f CODEG_HOST: VARCHAR2(16)
CODEC_COMMAND_PORT: NUMBER(S)

TOUR
&, TOUR_|D: CHAR{32)}
DWELL TIME: NUMBER MONITOR _GROUP ENTRY

CATEGORY:

8, MONITOR_GROUP_D: CHAR(32)
TOUR RANE: VARCHARZ(50 (Q, MON_DEVICE_J0: HAR(32)

POLL_INTERVAL_CONTROLLED SECS: NUMBER(5}

POLLING_ENABLED_UNCONTROLLED: NUMBER(1) TOUR ENTRY L MORITOR SROUP_REGORD: NUMBER
ENABLE DEVICE 106G NUMBER(1) D TR Tyve— ha |
CREATED_TIMESTAMP: DATE & CAMERA _DEVIGE JD: CHAR(22) MONITOR GROUP |

UPDATED_TIMESTAMP: DATE £ SEQ_NUE NUMBER(D) v
© MONIFOR_GROUP.{0: CHAR(32) CODEC VIDEO CONNECTION

VIDEG_CONNEGTION 1D: CHAR(32) €, TOUR ID: CHAR{32)
VIDED_CONNECTION TYPE: NUMBER(2) | PRESET:nUMBER(@) ORG_ORGAMIZATION_{O: VARCHARZZ0, || &, CODEG VIDEG CONNEGTION. ID: CHARES
DEFAULT_CAMERA_TITLE: VARCHARZ(24) STATUS: NUMBER{2) PRIGRITY: NUMBER A A LID: CHAR(32}
) NUM_ROUTES: NUMBER COD_COBEG.{D: CHAR(32)
VIDEQ_MULTICAST_ADDRESS: VARCHAR2{16)

DEFAULT_CAMERA_TETLE_UNEZ: VARCHAR(24)
NO_VIDEQ_AVAIL_INDICATOR: NUMBER(1) MONFTOR_GROUP_NAME: VARCHARZ(50)

VIDEG_MULTICAST_PORT: NUMBER(S)
FABRIC_ID: VARCHAR2(20)

[ece | MODEL_TYPE:
CODEC VIDEQ_PORT: NUMBER(4}

GONTROL_GONNEGTION_TYPE: NUMBER(1)
CONTROE_CONNECTION 10: CHAR({32)
POLE_INTERVAE_UNCTRLD_SECS: NUMBER({4)
DSP_STATUS_ENABLED: NUMBER
DSP_STATUS 1ENGTH: VARCHARZ(20}

CAMERA_TOUR_LIST

L J
b & e voon o CODEC_CONTROL _CONNECTION

€ CODEG_CONTROL_CONNEGTION 1D: CHAR(32)

CONTROL_PORT: NUMBER(S)
BAUD RATE: NUMBER(S)
DAFA_BITS: NUMBER(1)
FLOW_CONTROL: NUMBER{1)
PARITY: NUMBER(1)
STOP_BITS: NUMBER(1)

ROUTES

£} PARTICIPATING_CKT_TYPE: NUMBER(10}
&, PARTICIPATING_CKT_INDEX: RUMBER(10}

SERVER: VARCHARZ(50)
DESHINATION_GONNEGTION 10: GHAR(32)
PARTICIPATING_CKT_ID: GHAR{32)
TIMESTAMP: DATE

ROUTE_NAME: VARCHARZ(100)
SOURCE_CONNECTION I1D; CHAR(32)

CAMERA _STATUS
€}, CAME]
SHORT_ERROR_STA (5}
TMBD_CCTV_ERROR: NUMBER(S)
TMDD_COTV_STATUS: NUMBER(5)
DEVICE_STATUS_CHANGE SECS: DATE
CONTROL_INDICATOR: NUMBER{1}

—CAMERA REGIO

o & gégl(?t?m Ni?.ﬁz vmuu.lnzzsn) ' ©0D_CODES_10: CHAR(32)
RMS GEOMETRY

€ TMDD_LOCATION. ID; CHAR{32)

USER_DiSPLAY_STATUS: NUMBER{1)
MONITOR_STAT_CHAMGE JIME SECS:PATE

TMDD_LOG_EXT_LRMS L ONGITUDE: NUMBER(10)
TMDD_LOC_EXT_HORIZONTAL DATUM: NUMBER(2)

PROVIDER COLLECTOR

&, PROVIDER_ID; CHAR(32)
& COLLECTOR ID: CHAR(32)}

CURRENT_CAMERA_TITLE: VARCHAR2{24)
CURRENT_CAMERA_TITLE_LINED: VARCHAR2(24}
AUTO_FOCUS_{NDICATOR: NUMBER(1}
AUTO_IRIS_INDICATOR: NUMBER(1)
AUTO_COLOR (NDIGATOR: NUMBER(1)
LAST_ATTEMPTED_POEL_TIME_SECS: DATE
LAST_SUCCESSFUL_POLL_TIME_SECS: DATE
LAST_CONTAGT_TIME_SECS: DATE
USER_GONTROL_STATUS: NUMBER(1}
POWER_STATE: RUMBER({1)

LENS_SPEED: NUMBER(1)
CONTROLLING_MONITOR_GROUP_ID: CHAR{32}
CONTROLLING USER_NAME: VARCHARZ(50)
CONTROLUING_OP_CENTER_ID; CHAR(32)
COMM_MODE: NUMBER({)

OP_STATUS: NUMBER{1)
BLOCKED_TO_PUBLIC: NUMBER

TMDD_LOG_EXT_VERTICAL_DATUM: NUMBER{2}
TMDB LOG EXT_LRMS HEIGHT: NUMBER{4)
TMDB_LCC_\ VERTICAL LEVEL: NUMBER{4)
TMOD LOG_EXT_LRMS LATITUDE: NUMBER(S)

REGION

€, REGION_NAME: VARCHAR2(50)

VIS00KEYPAD

Q OBJECTID:CHAR(ED)

COM PORT CONTROI, CONNECTION
€ COM_PORT_CONTROL_CONNECTION_(D; CHAR(32) _|

COM PORT_NAME: VARCHAR2(16)
FLOV_CONTROL: NUMBER(1)
BAUD_RATE: NUMBER(E)

PARITY: NUMBER(1)

STOP_BITS: NUMBER(1)
DATA_BITS: NUMBER(1}

KEYPADADDRESS: NUMBER
PORT: NUMBER

SLOT: NUMBER
COUOBJECTID: GHAR(32)

CAMERA PRESET
&, PRESET_NUM: NUMBER(2)
& CAMERA DEVICE 1D: CHAR(32)

H PAN: NUMBER(4,
S e iscsrotecues | COMMAND PROCESSOR CONNECTION MISUCPU
BRIDGE CIRCUIT TILT; NUMBER(3) 8, CMD_PROCESSOR_CONNEGTION_ID: CHAR(32) T erocesson swe vARGIEES I
ZGOM; NUMBER{S) ORG_ORGANIZATION_10: CHAR{92)

&, DEVICE_{D: CHAR(32)
ORG_COLLECTOR_ORGANIZATION {D: CHAR(32}
ORG_ORGANIZATION JD: CHAR(Z2)
COLLEGTOR_CONNEGTION_ID: CHAR(32)
DEVICE_NAME: VARCHAR2(50)

COLLEGTOR _CONN LTYPE:
COLLECTOR NAME: VARCHAR2(60)
PROVIDER_NAME: VARCHARZ(50)
ORG_PROVIDER_GRGANIZATION_JD: CHAR(32)
PROVIDER_CONNECTION_TYPE: NUMBER{2)
PROVIDER_CONNECTION JD: CHAR{32)

FLOW_CONTROL: NUMBER(#) !
COM_PORT_NAME: VARCHARZ{16} H
BAUD_RATE: NUMBER() |
PARITY: NUMBER(1) |
STOP_BITS: NUMBER(1) ‘

V1500HOST

£, oBJECTID; CHAR(32)
HOSENUMBER: NUMBER
PORF: NUMBER

ORG,_( ORGAN!LATION 10: CHAR(32) SLOT: NUMBER

OUT FORTS: MABER) CAMERA REVOKED DISPLAY CDUGBIECTID: CHAR(EZ}

MODEL: NUMBER{1,1} H
DEVICE_NAME: VARCHAR2(50} H N
IN_PORTS: NUMBER(3} CAM_CAMERA_ID: C} 32| i .

LS \|0: CHAR(32)
REVGKED_DISPLAY_ORGID: CHAR(32) 1 o)
IEW _VI1500HOST

YIDEO SWITCH

ENABLE_PEVICE_LOG: NUMBER(1)
DATA_BITS: NUMBER{t}

¢
BRIDGE _CIRCUIT STATUS
[ 8 BRIDGE_CIRCUIT_DEVICE ID: CHAR(32)

COLLEGTOR_LAST_CONTAGT_TIME: DATE
COLLECTOR COMM_MOBE: NUMBER{1)
CGURRENT_CAM_DEVICE,_B: GHAR{32)

PORT: VIGOCHOSY PORT
SLOI'. V{500HOST,SLOT
_NAME: V1500C0L PROCESSOR_NAME

VIDEO FABRIC

) 7
VIDEO SWITCH CONNECTION

COLLEGTOR_OF STATUS: NUMBER(1) &, DEVICE_ID: CHAR(32) & CONNECTION JD: CHAR{22} Hosmuuaen

CURRENT_PROVIDER DEVICE IB; CHAR(32} ™ ora < REATION 10 CHARIGZ) L VS, DEVICE 0 CHAR(D?) PORT2
COLLECTOR_STATUS_CHANGE_TIME: DATE g?ﬁé’;ﬂmﬁ“\f&p m".;;;‘( H VIBEQ_SWITCH_PORT: NUMBER(S) © storz
PROVIDER_LAST_CONTAGT_TIME: DATE 1 HOSTNUMBER: VIS00HOST HOSTRUMBER

TRANSMFISSEON‘MEDIUM.‘ NUMBER(2)

CHART-Video

PROVIDER_COMM_MODE: NUMBER(1}
PROVIDER_OP_STATUS: NUMBER(1)
PROVIDER_STATUS_CHANGE_TIME: DATE

CAMERA REVOKED CONTROL

CAM_CAMERA, ID; CHAR(32)
REVOKED_CONFROL_ORGID: CHAR(32)

ELASH VIDEO STREAM CONTROL
€ FLASH_VIDEQ_ID: VARCHAR2(32)

CAMERA_DEVICE,_|O: VARCHAR2({32)
FLASH_VIDEQ_HGST: VARCHAR2{5)
PASSWORD: VARCHAR2(32}

ONNEGTION_TYPE: NUMBER(S)
CAMERA_DEVICE_ID: VARCHAR2(32)
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CHART_R6_ERWIN414 -- CHART R6 / Replicated Tables

USER ID

| & User_NawE: vARCHAR2(3)

ORGANIZATION

€ ORGANIZATION_ID: CHAR(32) '

DRGANIZATION_NAME: VARCHAR2(1 ZB}I

DB _CODE: VARCHARZ(1)

MSG FORMATS TOLL RATE TIME
f& 1mosack fomtr S onee 1

€4 MESSAGE_FORMAT_{D: CHAR(32}
&, MESSAGE_TEMPLATE_ID: CHAR(32)

i PASSWORD: VARCHARZ2(32)
E DB_CODE: VARCHAR(1}

ROLE ASSIG\'? NT

L DB_CODE: VARCHAR2(1)

ROLE FUNCTION
€, ROLE_FUNCTION_PK: NUMBER(20)
FR_FR_ID: NUMBER(5)
ROL_ROLE_(D: GHAR(32)
ORG_CRGANIZATION_IB: CHAR(32)
| 0B.CODE: VARCHARZ(1)

ROLE

[& ROLE_ID: CHARGZ)

v
&
FUNCTIONAL RIGHT

ROLE_DESCRIPTION: VARCHAR2(255)
DB_CODE: VARGHARZ(1)
ROLE_NAME: VARCHAR2(32)

&, FR_iD: NUMBER{5)

FR_DESCRIFTION: VARCHAR%255)
DB_CODE: VARCHARZ(1}

CH2? DICTIONARY

FR_NAME: VARCHAR2(32)

& DICTIONARY_ID: CHAR(32)

1 DICTIONARY_DESC: VARCHAR2{255)
D8 _COBE: VJ\RCHARZ(

GEQ AREA POINT,

&, GA_GE CHAR{32)
& POINT_ORDER: NUMBER(5)

DICTIONARY WORD

& DICTIONARY_WORD: VAR

EATHTURE: NUMBER{10)
LONGITUDE: NUMBER{10}

€, APPROVED_CODE: NUMBER(3}
& CD_DICTIONARY (D: CHAR(32)

1 d
Q AR

DEVICE_APPLICABILITY: NUMBER(S)
DB_CODE: VARCHARZ(1)

T
NAME: VARCHARZ(64)

CONTACT -
&, CONTACT_ID: CHAR(;
EMAIL_ADDRESS: YARCHARZ(128)
FIRST_NAME: VARCHAR2{128)
LAST_NAME: VARCHAR2(128)
PRIMARY_PHONE: VARCHAR2(10)

PROFILE PROPERTY
€, KEY: VARCHAR2(128)
€, UI_USER_NAME: VARCHAR2(32)

VAUUE: VARCHARZ(128)
DB_CODE: VARCHAR2{1)

FOLDER OBIECT

& FOLDER |0: CHAR(32)
& OBJECT_ID: CHAR(32}

}
DESCRIPTION: VARCHAR2{256)

PRONUNCIATION;

€} CD_DICTIONARY_ID: GHAR(32)
@, DICTIONARY_WORD: VARCHAR2(255)
€, PRONUNCIATION: VARCHAR2{256}

APPROVED_CODE: VARCHAR2(5)

SYSTEM BINARY PROFILE
@, KEY: VARCHAR2(528)

VALUE: BLOB
DB_CODE: VARCHAR2(1)

PROFILE BINARY PROPERTY

& UIUSER_NAME: VARCHAR2(32)
&, KEY: VARCHAR2(128}

NAME: VARCHAR2(255),

FOLDER OP CENTER

€, FOLDER_JD: GHAR(32)
& CENTER(D: CHAR(32)

', CENTER_ID: CHAR(32) B
‘SAVED: TIMESTAMP: DATE
REPORT_TEXT: VARGHAR2(2048)
SAVED_BY_USER: VARGHAR2(32)

SYSTEM PROFILE
&, KEY: VARCHAR?{128)

VALUE: BLOB
D8_CODE: VARCHARZ(1)

REGION

EVENT_EVENT_jD: CHAR{32)
DB_CODE: VARGHAR2(1)
SYSTEM_TIMESTAMP: DATE
USER_THIMESTAMP: DATE
SOURCE_CODE: NUMBER(3)
AUTHOR: VARCHAR2(32)
GEN_CENFER _|D: CHAR(32)
CENTER_NAME: VARCHAR(16)
HOST_MNAME: VARCHAR2(255)
UPDATED_TIMESTAMP: DATE
1LOG_SEQ: NUMBER(10)
SOURCE_DESCRIPTION: VARCHAR2(60)
LOG_TEXT: VARCH 1024
MESSAGE_TYPE: NUMBER(3)

VALUE: VARCHAR2(2048)
DB_CODE: VARCH,
SYSTEM_TIMESTAMP: DATE

FONT,

& FONT_ID: NUI
FONT_WIDTH: ER(3)
FONT_HEIGHT: NUMBER(3)
DB_CODE: VARCHARZ({1}

CHART R3B3 Replicated tables

NAME: VARCHAR2(50}

FORM JAT LENGTH: N UMBER(2)
HOUR_START, INDEX: NUMBER(2}
HOUR_END_INDEX: NUMBER(2}
MINUTES_START_INDEX: NUMBER({Z)
MINUTES_END_INDEX: NUMBER({2)
AN_PAE START_INDEX: NUMBER(2)
Al_PLE_END_INDEX: NUMBER{2)

MSG FORMATS TRAVEL TIME

&, MESSAGE_F FORMAT ID: CHAI RL
€, MESSAGE_TEMPLATE_ID: CH.AR(SZ)

NAME: VARCHAR2(50)

FORMAT: VARCI

EXAMPLE: VARCH)
FORMAT_EENGTH: NUMBER(2)
HOUR_START_INDEX: NUMBER(2)
HOUR_END_INDEX: NUMBER(2)

MINUTES_START_INDEX: NUMBER(2)
MINUTES_END_INDEX: NUMBER(2)

START_HR LITERAL INDEX: NUMBER(2)
END_HR_LITERAL_INDEX: NUMBER(2)
SUPPRESS_HR_LITERAL: NUMBER(1}
COLON_INDEX: NUMBER(2)

SUPPRESS_HRS_LEFAD_ZEROS: NUMBER(1)

SUPPRESS_MIN_LEAD_ZEROS: NUMBER({1)

SUPPRESS_COLON_LITERAL: NUMBER{1)

RESOURCE FYPE

& RESOURCE_COBE: NUMBER{10)

&, RCT_RESOURCE_CATEGORY_CODE: NUMBER(3)

UPDATED_TIMESTAMP: DATE
CREATED_TIMESTAMP: DATE
SORT_ORDER_NUMBER: NUMBER(3}
ACTIVE_INDICATOR: NUMBER(1)
RESCURCE_NAME: VARCHAR2(240)
DB_CODE: VARCHAR2(1)
VERICLES_INVOLVED_PK: NUMBER(20)

1ATS DISTANCE
€1 MESSAGE FORMAT |0 CHAR(!
€, MESSAGE_TEMPLATE._ID: CHAR(32)

NAME: VARCHAR?(50)
FORMAT: VARCHAR2(50)
EXAMPLE: VARCHAR2(22)
EORMAT_EENGTH: NUMBER(2)
MILES_START_INDEX: NUMBER(2)
MILES END_INDEX: NUMBER(2)

TENTHS_MILE_END_INDEX: NUMBI

TENTHS_MILE_START_JNDEX NUMBER{2)
2}
SUPPRESS_LEAD_ZEROS_NO_MILES: NUMBER{1)

MSG FORMATS TOLL RATE

EXEERNAL AP R
| & APPLICATION_ID: CHAR(32)

DMS TRAVEL INFO MSG TEMPLATE
8 MESSAGE TEMPLATE } HAR{BZ)

TEMPLATE_DESCRIPTION: VARGHAR2(50)
NUMBER_ROWS: NUMBER{1)

NUMBER COLUMNS: NUMBER(2)
NUMBER_PAGES: NUMBER({1)
TEMPLATE_MESSAGE: VARCRAR2{1024)
DESTINATIGN_ALIGNMENT: NUMBER(1)
MESSING_DATA_OPTION: NUMBER(1}

AFPPLICATION ROLE ASSIGNMENT

EXTERMNAL, 1D: VARCHAR2(128}
1S_DATA_CONSUMER: NUNBER(1)
1S_DATA_SUPPLIER: NUMBER({1}
APPLICATION 4 DESCRIPT(ON VARCHAR2(1024)
PUBLIC_KEY: VARC

GONTACT_FIRST_NAME: vmcx—mz(sza)
CONTACT_LAST_NAME: VARCHAR2(128)
CONTACT_PRIMARY_PHONE: VARCHARZ(64)
CONTACT_EMAIL_ADDRESS: VARCHARR(128}

£, MESSAGE_FORMAT_([: CHAR(32)

)
&, MESSAGE_TEMPLATE_ID: CHAR(32)

NAME: VARCHAR2(50)
FORMAT: VARCI (50)
EXAMPLE: VARCHAR2(22)
FORMAT_LENGTH: NUMBER{2)

DOLLARS_START_INDEX: NUMBER(2)
2]

DOLLARS_END_INDEX: NUM
CENTS_START_INDEX: NUMBER(2}
CENTS_END_INDEX: NUMBER{2)
DOLEAR_SIGN_INDEX: NUMBER(2)

SUPPRESS_DOLLAR_SIGN: NUMBER(Y,

(1)
SUPPRESS_LEAD_ZERGS_iN_DOLLAR: NUMBER{1)

RESOURCE CATEGORY TYPE
€, RESOURGE_CATEGORY_CODE: NUMBER(3)

AGTIVE_INDICATOR: NUMBER{(1)
SORT_ORDER_NUMBER: NUMBER(3)
CREATED_TIMESTAMP: DATE
UPDATED_TIMESTAMP: DATE

0B_CODE: VARC 1)
RESQURCE_CATEGORY_NAME: VARCHAR2(240)

MSG FORMATS TRAVEE TIME RANGE

&, MESSAGE | HAR(32)
€ MESSAGE TEMPLATE ID: CHAR(32)

NAME: VARCHAR2(50)

FORMAT: VARCHARZ2{50)

EXAMPLE: VARG

FORMAT_LENGTH: NUMBER(2)
LOW_START._INDEX: NUMBER({2)
LOW_END_INDEX: NUMBER(2)
HIGH_START_INDEX: NUMBER(2)
HIGH_END_INDEX: NUMBER{2)
SUPPRESS_LEADING ZEROS: NUMBER(4)
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CHART_R6_ERWIN414 -- CHART R8 / Travell Route and Toll Rate

TRAVEL ROUTE
Y

‘NAME: VARCHARD(S0)

: 2y
£} ROUTE TR THE e AT LLNLES SUSERe s |—  IBAYEL ROUTE DEST
ROUTE_TRAVEY,_TRAC_CALC: VARCHARX(1009) PRVARY_DEST_TEXF: VARGHARE0} Y ;‘éﬁ?mf'g ,.WZ‘SQM MBER{1)
R TR e REs SN S0 ovtren TN, Ve Fte b 1> WMBER) L Jasiennies i
PN _TRAVEL. TIME_MINS. NUMBER() ALT_DEST_TEXT, VARCHARAH) TRRQUTE T CHARRZ)

RGUFE_TO(L_RATE_EFF_TE: DATE
— ROUTE_TOLL_RATE_REASON_STR: VARCHARZ{1000)

“*ROUTE TOLL RATE

S e
TRAY TIME A FRTS ENABLED_INDY NUMBER{1}
‘ CENTER.
S ERABLED, #o> MMBER(Y
| TRAY E NOTE REGREMT VAR TRROUTE D, GHARG) LINK TRAVEL TIME
i TR_ROUTE_[D» CHARI33} TOLL RATE ENASLED ND. NUAMSER)
ROUTE_TRAVEL_TWE_EFF_TIME: DATE TOU_RATE ENT_SYS NAME: VARCHAR3S)
ROUTE_TRAVEL_TWE_SECS: NUMBER(S) TOUL RATE EXT START M VARCHARZAS)
ROUTE_TRAVEL TIME_T ER{) TOU_RATE_EXT END, D, VAT 1
TRAVEL_TIVE_iNAPPHICABEE NO: MUMBER(Y) TOU. RATE_EXT_DESC: VARCHARZ(127}
TOLL_RATE_AIERTS. ENABLED tNOY. NUBER{ 1}
TRAVEE, ROUTE_LINK oL RATE hoT¥e B D S AUBBER)
1 TOLL RATE_NOTE_REC:PENT. VARCHARZ 35
D
PERCENT: NUABERT) n  STAME TE
AN ALLOWED QUALITY: NUUEER) TOLE RAW DATA ROXY_C T 4 ou 1D, VARCHARZQZY

DULE_CONFIG_FLAG: NUVBER

% TORE_DITA_MPORT 1D: NUWBER

. EXT_SVS_START_I0; VARCHARZ(35)
ORJECT LOCATION & EXESYS_END I VARCHARIS)

4 osvect_o: EXT_SYS_ROUTE_DESC. VARCHARZ(127T) A
TOL_RATE £FF TIWE: DATE
TOLL RATE_DXP_TIE; DATE
TOLL_RATE CENTS: MABERT)

DEVCE_NAME; YARGHARZ(F)
SO

TOLL_DATA_BMPORT
8, WPORT_D: NVBER

SYS1EM_TIESTAME. DATE
EXE_SYD_NAVE: VARCHAS

DMS_TRAYV_ROUTE_MSG

&, M50 D GHARRZ)

“IEUPLATE. B, SRR
AUTO_ROW_POSITIONNG_NI: NUBER( 1}

TION_TEXT: VARGHARZL1021)
i LucAmN DESC CHERRDOEN. NUMBER(1)
JARCHARES0)

oounnr rs’s CODE: CHARTY
COUNTY CODE: NUABER)
USPS_STATE. ARy
STATE_ANL NAME: VARCHARIOD)
STATE FIPS_COUE GHARD
REGIOR NAVE; VARCHARRRRY
ROUTE_SPEC_TYPE: MUAJBER(T)

LINK RAW DATA

e e fom e i) INK_DATA _IMPORT s ;
RD\HE:PREFDC\IAW‘G) LI‘( SPEED_} TPt RUNSE ‘Q WPORTTD: MUABER 2T LK D ?M97
ROUTE_NUMBER VARCHAREZL Q) R 'SYSFER TIVESTAMP, TATE LOR_TRAVEL TAAE EFF_THE BATE |
E_SUFFIX: VARGHARZ( 10} EXA_S 8¥S_ 5 NAME: VASCHARN(35) B TRAVEL THAE € I NUMBER(S}
%_FEA:A%E M“fgéiﬁﬂ EOOC TRAVES TIMAE QUAL: NUARE Ri2)
3 ; . o B _—
ST PR re e EXTERNAL OBJECT EXCLUSION Lo SPEED X J
ROAD_RANE: VARCHAR 50} £ EXCLUSION_Tx CHARED)
BT_ROUTE_SPEC_TYPE: NUWBER{1}
EXTERNAL OBECT_ IDVOMQSG)

?ér"mm“ni"i;’ﬁ?;}?ézm v e
ol T ) AL ST Vo ey USPS_STATE_QODE: CHARZ) DMS_TRAV_ROUTE_MSG ROUTE

RDLnE PREFIX: VMC?W‘?I"U EXTERNAL AGENGY; VARGHARAES) CESCRPTION YARCHARN 1024y Q mm VSG.D. Y =
NT_ROUTI

f E! WEL_ROUTE_[I¥ CHAR(3Z}

NT_ROUTE SUFFIX: VARCHARZ(A) a sonr DROER_NUM. NUMBERI?)
R FEAT W1ERGST WP MAER( !
NFEAC L waEpost e neen DS TRAV ROUTE _MSG ROUTES 10G ROADWAY LOCATION_ALIAS
ROADWAY_10G_ALIAS_FLB_NAME: YARCHARZ(#0) - T — )

DWS_DEVIGE_ID: CHARTSZY
ROADWAY_LOG_ALIAS_INT_NAME: vARGHARZED) | % DWS_TRAV_ROUTE_MSG.ID: GHAR®S?)

- UDEG: NUMBER(H) SYSTEM TINESTAMP, DATE Y
E‘Z’é‘fg'c"s%bﬁif Mﬂ?mm TRAV_ROUTE,_IO: CHAREZ) %w@‘s?%mmg)m
ssomcjsouncs‘n;so USPS_STATE_CODE: GHARGE) ROADWAY LINK
SHOW_ROUTE _NAME: NUMBER(1) ATE, A
SATW_BNT_ROUTE_NAVE: NUMBER(1) DMS TRAV ROUTE MSG STATUS 1.OG REG! VARCHARZZ) Swxocrssn e
SREGTIONCODE: NUVBER®) (8 sveten TwEsTawm BatE ] EXT_SY8_NAME: VARCHARR(10)
GBEET_TYPE: MVBERD) & STAT_LOG_SEQUENCE: NUMBER EXTUNK 1D, VASGHARRS)

DACS_DEVICE_ID. VARCHARDEE2)
DEVICE_NAME: VARCHA®
COMATECATION _WODE: e
OPERATIONAL § TATLES, MARSER

DU ErAmEn NDICATOR MASER

LOCATIO,

N ALIAS

OBIECT_ID: CHARGZ)
NAME: Vi

163 IARCHARRSOY
INTERNAL_NAME: VARCHAR(S0) ws’mv}om’m

DMS_TRAV _RQUEE MSG ROUTE LOG
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2.4.1.1.2.2 Function to Entity Matrix Report

The Create, Retrieve, Update, Delete (CRUD) matrix cross-references business functions to
entities and shows the use of the entities by those functions. This report will be generated as part
of the CHART O&M Guide.

2.4.1.1.2.3 Table Definition Report —
In existing tables shown below:

. Deleted columns marked with a minus sign (““-”)
o Modified columns marked with an asterisk (“*”)
o New columns marked with a plus sign (“+”)

2.4.1.1.2.3.1 Modifications for EORS Integration in the EORS Database

The EORS integration feature requires changes to the SQL Server view that is used to view the
data in the EORS database in order to allow the CHART system to search permits that are in
states other than ACTIVE. Additionally, the view has been modified to allow the CHART
system to determine the last date/time that each permit was modified in order to allow for
synchronization of the permits cached in the GUI without frequently pulling all EORS permit
data across the network. The altered view definition is shown below under Logical Design and
the changed portions are highlighted.

USE [eors]

GO

/***** Object: View [dbo].[chart permit view] Script Date: 08/23/2010 12:58:51 **xxx/
SET ANSI NULLS ON

GO

SET QUOTED_IDENTIFIER OFF

GO

ALTER view [dbo].[chart permit view]

as

—-— coalesce: ensure no null values are returned
select top 100 percent
coalesce (a.tracking num, 'None') 'trackingNo',
coalesce
(
(
select chart id
from permit type
where permit type = a.permit type
), 0
) 'pt_type',
coalesce
(
(
select full txt
from permit type
where permit type = a.permit type
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), 'None'
) 'pt typeDecsription’,
coalesce (a.date submitted, 0)
(
case
when b.status =
then 1
else O
end
) 'isActive',
(
case
when b.status =
then 1
else 0
end
) 'isQueued',
coalesce

(

select max(mod_date)
from permit history

'submissionDate’,

'85D7D8D9-79C2-11D4-8E52-0000F878B97A"

'acdablb9-£f43b-4174-ba35-£f47blbbdl44a’

where permit = a.permit

)., 0
) 'lastModifiedDate',
coalesce(a.permit_num,'None')
coalesce

(

select name
from county
where county
), 'None'
) 'startCountyName',
coalesce

(

I
o)

select name
from county
where county =
), 'None'
) 'endCountyName',
coalesce

(

|
o)

select chart id
from route type
where route type =
), 0
) 'rt_type',
coalesce

(

select full txt
from route type
where route type =
), 'None'
) 'rt typeDecsription',
coalesce (a.route num,0)
coalesce (c
coalesce (c.
coalesce (c

exit num, 'None')

.limits from, 'None')

'contractNumber',

.county from

.county to

a.route type

a.route type

'routeNo',
.intersection, "None')
'exitNo',

'location',

'startOfWorkZone',

-- Active

-- Queued
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coalesce(c.limits to, 'None') 'endOfWorkZone',

coalesce(cast(c.mp from as float),0) 'startingMilePost',
coalesce(cast(c.mp_to as float),0) 'endingMilePost',
coalesce

(

select chart id
from direction

where direction = c.direction
), O
) 'directionOfTravel',
coalesce(cast(g.lanes as int),0) 'lanesClosed',
coalesce (a.adc _map num, 'None') 'mapNo',
coalesce (a.adc map coord, 'None') 'coordinates’',
coalesce

(

select tcs num
from tcs number
where tcs number = a.tcs number
), 'None'
) 'shaTCS',
coalesce

(

select reason text
from reason

where reason = a.reason
), 'None'
) 'workDesc',
coalesce(a.date from + c.time from,0) 'startDateTime',
coalesce(a.date to + c.time to,0) 'endDateTime',

coalesce(cast((d.sun|d.mon|d.tue|d.wed|d.thu|d.fri|d.sat) as tinyint),0)

'daysOfWeek',

coalesce (e.contact, "None') 'fieldContactName',
coalesce (e.phone, 'None') 'sha contactPhoneNo',
coalesce (e.pager, 'None') 'sha contactPagerNo',
coalesce(e.call num, 'None') 'sha contactCellPhoneNo',
coalesce (e.fax, 'None') 'sha contactFaxNo',

coalesce (f.name, 'None') 'permiteeName',

coalesce (f.address, 'None') 'permiteeAddress',
coalesce (f.contact, 'None') 'permiteeContactPerson',
coalesce (f.phone, 'None') 'permitee contactPhoneNo',
coalesce (f.pager, 'None') 'permitee contactPagerNo',
coalesce (f.call num, 'None') ‘permitee_contactCellPhoneNo‘,
coalesce (f.fax, 'None') 'permitee contactFaxNo',

(case when b.approval name is null then 0 else 1

end) 'districtApprovalGranted',
coalesce (b.approval name, 'None') 'districtApprovalName',
coalesce (b.approval date,0) 'districtApprovalDate'

from permit a
inner join permit history b
on a.permit = b.permit
and b.mod date =
(
-- get most recent entry in history table
select max (mod date)
from permit history
where permit = a.permit
)

inner join lane schedule c
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on a.permit =

and c.lane schedule

(

)

c.permit

/* get a single lane */
select top 1 lane schedule
from lane schedule

where permit =

inner join

(

c.permit

-- cross-tab existing permit dates into bitmasks
select top 100 percent

permit,
max
(

case
) 'sun',
max

case
) 'mon',
max

case
) 'tue',
max

case
) 'wed',
max

case
) 'thu',
max

case

) 'fri',
max

(
case

)
) 'sat'

when

when

when

when

when

when

when

from permit date
group by permit

) d

on a.permit =

-— left outer join: contact info may be null

datepart (weekday,date)

datepart (weekday,date)

datepart (weekday,date)

datepart (weekday,date)

datepart (weekday,date)

datepart (weekday,date)

datepart (weekday,date)

d.permit

left outer join contact info e
on a.contact info

e.contact info

then

then

then

then

then

then

then

0x01

0x02

0x04

0x08

0x10

0x20

0x40

else

else

else

else

else

else

else

end

end

end

end

end

end

end
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-— left outer join: permitee info may be null
left outer join contact info £
on a.permitee info = f.contact info
inner join
(
-- get 'lanes' as a bitfield
select top 100 percent
a.permit,
-- must sum distinct; no aggregate bitwise OR function
sum(distinct b.chart id) 'lanes'
from lane schedule a
inner join lane b
on a.lane = b.lane
group by permit

) g

on a.permit = g.permit
-- filter to avoid excess rows; calling process does not filter
where (b.status = '85D7D8D9-79C2-11D4-8E52-0000F878B97A' -- Active

OR b.status='85D7D8D8-79C2-11D4-8E52-0000F878B97A"
OR b.status='85D7D8D7-79C2-11D4-8E52-0000F878B97A"
OR b.status='ACDAB1B9-F43B-4174-BA35-F47B1BBD144A")

order by a.tracking num

2.4.1.1.2.3.2 Modifications for Lane Configuration in the CHART R6 Live Database

The Lane Configuration feature includes the following changes with regard to the CHART R6
live database:

The STANDARD_LANE_CONFIG table is no longer used by CHART. The
STANDARD_LANE table will have a column name changed and a foreign key constraint
removed. The changes are effected by the following commands:

ALTER TABLE STANDARD LANE DROP CONSTRAINT SL_ SLC FK;
ALTER TABLE STANDARD LANE RENAME COLUMN SLC CONFIG NAME TO CONFIG NAME;

DROP TABLE STANDARD LANE CONFIG;

2.4.1.1.2.3.3 Modifications for Lane Configuration in the R5 Mapping Database

The Lane Configuration feature uses a CENTERLINE_UNIV2008 M table in the Intranet
Mapping database. The table is defined as:

[dbo].[CENTERLINE_UNIVZOOB_M](
[OBJECTID] [int] NULL,

COUNTY] [numeric] (30, 11) NULL,
]

MUN_ SORT [numeric] (30, 11) NULL,
ID PREFIX] [varchar] (2) NULL,
ID RTE NO] [numeric] (30, 11) NULL,

MP SUFFIX] [varchar] (2) NULL,

ID MP] [numeric] (24, 11) NULL,
MAIN LINE] [numeric] (30, 11) NULL,
PROPOSED] [numeric] (30, 11) NULL,

s B M B B B B}

CHART R6 Detailed Design 2-25 09/21/2010



[AREA_TYPE] [numeric] (30 11) NULL,
[STATE MUN ] [numeric] (3 ) NULL,
[ACCESS TYP] [numeric] (3 ) NULL,
[LT OUT SHL] [numeric] (3 ) NULL,
[LT OUT S 1] [numeric] (3 ) NULL,
[LT_ROADWAY] [numeric] (3 1) NULL,
[LT ROADW 1] [numeric] (3 ) NULL,
[LT THRU LA] [numeric] (3 ) NULL,
[LT IN SHLD] [numeric] (3 ) NULL,
[LT IN SH 1] [numeric] (3 ) NULL,
[MEDIAN_WD] numeric] (30 ll) NULL,
[MEDIAN_TY] numeric] (30 11) NULL,
[RT _IN SHLD] [numeric] (3 ) NULL,
[RT_IN SH 1] [numeric] (3 ) NULL,
[RT_ROADWAY] [numeric] (3 ) NULL,
[RT_ROADW 1] [numeric] (3 1) NULL,
[RT THRU LA] [numeric] (3 ) NULL,
[RT_OUT SHL] [numeric] (3 ) NULL,
[RT_OUT S 1] [numeric] (3 11) NULL,
[STATE MP] [numeric] (24, ll) NULL,
[ROAD NAME] [varchar] (40) NULL,
[AADT STATI] [varchar] (12) NULL,
[ADMIN_CLAS] [numeric] (30, 11) NULL,
[TRANS YR] [varchar] (4) NULL,
[STMP SEQ] [numeric] (30, 11) NULL,
[AADT YR] [varchar] (4) NULL,
[DISTRICT] [varchar] (1) NULL,
[MAINT SHOP] [numeric] (30, 11) NULL,
[SPEED_LIMI] [numeric] (30, 11) NULL,
[LRS_ID] [varchar] (12) NULL,
[RURURB] [numeric] (30, 11) NULL,
[URB_TECH A] [numeric] (30, 11) NULL,
[NAAQS AREA] [numeric] (30, 11) NULL,
[URBAN_AREA] [numeric] (30 11) NULL,
[FUNC CL] [numeric] (30, 11) NULL,
[NHS CODE] [numeric] (30, 11) NULL,
[UNBUILT FA] [numeric] (30, 11) NULL,
[GOVT_ CONTR] [numeric] ( 11) NULL,
[SPECIAL SY] [numeric] (30, 11) NULL,
[FACILITY T] [numeric] ( 11) NULL,
[TRUCKS] [numeric] (30, 11) NULL,
[TOLL] [numeric] (30, 11) NULL,
[SECTION LE] [numeric] (24, 11) NULL,
[AADT] [numeric] (30, 11) NULL,
[THROUGH_LA] [numeric] (30, 11) NULL,
[SYS MEDIAN] [numeric] (30, 11) NULL,
[ROUGHNESS] [numeric] (30, 11) NULL,
[PSR] [numeric] (24, 11) NULL,
[ROUTE _CONT] [numeric] ( 1) NULL,
[REVERSIBLE] [numeric] ( 11) NULL,
[LT OUT SID] [numeric] ( 11) NULL,
[LT IN SIDE] [numeric] (30, 11) NULL,
[RT_OUT SID] [numeric] ( 11) NULL,
[LT OUT AUX] [numeric] ( 11) NULL,
[LT IN AUX ] [numeric] ( 1) NULL,
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RT IN AUX ] [numeric] (30, 11) NULL,
RT OUT AUX] [numeric] (30, 11) NULL,
LT OUT A 1] [numeric] (30, 11) NULL,
LT IN AUX1] [numeric] (30, 11) NULL,
RT IN AUX1] [numeric] (30, 11) NULL,
RT OUT A 1] [numeric] (30, 11) NULL,
LT OUT A 2] [numeric] (30, 11) NULL,
LT IN AU 1] [numeric] (30, 11) NULL,
RT IN AU 1] [numeric] (30, 11) NULL,
RT OUT A 2] [numeric] (30, 11) NULL,
IS DONUT] [numeric] (30, 11) NULL,
IS SAMPLE] [numeric] (30, 11) NULL,
GENERIC FTI] [varchar] (254) NULL,
GENERIC 1] [varchar] (254) NULL,
GENERIC_Z] [varchar] (254) NULL,
GENERIC 3] [varchar] (254) NULL,
GENERIC 4] [varchar] (254) NULL,

FITM] [smallint] NULL,
[smallint] NULL,
[smallint] NULL,
[smallint] NULL,
BICYCLE] ([smallint] NULL,

HURRICANE ]
FLOOD_EVAC]
SNOW_EMERG]

CIVIL WAR]
SCENIC_ BYW]

[smallint] NULL,

[smallint] NULL,

I38] [numeric] (30, 11) NULL,
I39] [numeric] (30, 11) NULL,
I40] [numeric] (30, 11) NULL,
I41] [numeric] (30, 11) NULL,

[numeric] (30, 11) NULL,
I43] [numeric] (30, 11) NULL,
I44] [numeric] (30, 11) NULL,
I45] [numeric] (30, 11) NULL,
I46] [numeric] (30, 11) NULL,

NLFID] [varchar] (13) NULL,
RT IN SIDE] [numeric] (30, 11) NULL,
IS HOV] [numeric] (30, 11) NULL,

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[I42]
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

MAP NUMBER] [varchar] (12) NULL,
RT IN SH 2] [numeric] (30, 11) NULL,
RT OUT S 2] [numeric] (30, 11) NULL,
LT IN SH 2] [numeric] (30, 11) NULL,
LT OUT S 2] [numeric] (30, 11) NULL,
LT LA TY] [numeric] (30, 11) NULL,
RT LA TY] [numeric] (30, 11) NULL,
RECORD STA] [numeric] (30, 11) NULL,
NHS ID] [numeric] (30, 11) NULL,
DATE LAST ] [datetime] NULL,
EXIT NUMBE] [varchar] (10) NULL,
RAMP NUMBE] [numeric] (30, 11) NULL,
ASSOC _ID P] [varchar] (10) NULL,
VALIDATION] [varchar] (250) NULL,
HISTORY] [varchar] (254) NULL,
IS COMMENT] [numeric] (30, 11) NULL,
IS ADMIN] [numeric] (30, 11) NULL,
SAMPLE NUM] [varchar] (12) NULL,
ROUTEID] [varchar] (32) NULL,
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[end mp] [numeric] (30, 11) NULL,
[Shape Leng] [numeric] (30, 11) NULL,
[Shape] [int] NULL,

[LnConfigSource] [varchar] (32) NULL,
[DATE_LH_POST] [datetime] NULL

2.4.1.1.2.3.4 Tables for Modified for Integrated Map in the CHART R6 Live Database

The Integrated map feature includes the following changes with regard to database.
eThe OBJECT_LOCATION table now supports 3 new location proximity values (NONE,

BETWEEN and FROM/TO).

eThe OBJECT_LOCATION table now supports a set of attributes to describe an optional second

intersecting feature.

These attribute default to null values and are only populated if the

proximity for the feature location is BETWEEN or FROM/TO.

OBJECT_LOCATION

OBJECT ID

LOCATION TEXT

LOCATION DESC_OVERRIDDEN
COUNTY NAME

COUNTY FIPS CODE

COUNTY CODE

USPS_STATE CODE

STATE FULL_NAME

STATE FIPS_CODE

REGION NAME
ROUTE_SPEC_TYPE
ROUTE_FREE FORM TEXT
ROUTE_TYPE

ROUTE_PREFIX
ROUTE_NUMBER
ROUTE_SUFFIX

INT FEAT TYPE

INT FEAT PROX TYPE

- INT FEAT PROX DIST
ROAD_ NAME

INT ROUTE SPEC TYPE

INT ROUTE FREE FORM TEXT
INT ROUTE TYPE

INT ROAD NAME

INT ROUTE PREFIX

INT ROUTE NUMBER

INT ROUTE SUFFIX

INT FEAT MILEPOST TYPE
INT FEAT MILLI MPOST DATA
ROADWAY LOC_ALIAS PUB_NAME
ROADWAY LOC ALIAS INT NAME
LATITUDE UDEG

VARCHARZ (32) NOT NULL
VARCHARZ2 (1024)

NUMBER (1)

VARCHARZ (50)

CHAR (3)

VARCHARZ (3)

CHAR (2)

VARCHARZ (32)

CHAR (2)

VARCHARZ (32)

NUMBER (1)

VARCHARZ (50)

NUMBER (1)

VARCHARZ (10)

VARCHARZ (10)

VARCHARZ (10)

NUMBER (1)

NUMBER (2)

NUMBER (6)

VARCHARZ (50)

NUMBER (1)

VARCHARZ (50)

NUMBER (1)

VARCHARZ2
VARCHARZ2
VARCHARZ2
VARCHARZ2
NUMBER (1)
NUMBER (6)
VARCHARZ (90)
VARCHARZ (90)
NUMBER (10)

50)
10)
10)
4)

—~ o~~~
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LONGITUDE UDEG

NUMBER (10)

GEOLOC_SOURCE_TYPE NUMBER (2)
GEOLOC_SOURCE_DESC VARCHARZ (35)
SHOW_ROUTE NAME NUMBER (1)
SHOW INT ROUTE NAME NUMBER (1)
DIRECTION CODE NUMBER (3)
OBJECT TYPE NUMBER (3)
INT FEAT EXIT NUMBER NUMBER (3)

INT FEAT EXIT SUFFIX
INT FEAT EXIT ROAD NAME

VARCHARZ (16)
VARCHARZ (64)

+ SEC_INT FEAT TYPE NUMBER (1)

+ SEC_INT ROUTE SPEC_TYPE NUMBER (1)

+ SEC_INT ROUTE_ FREE FORM TEXT VARCHAR (50)
+ SEC_INT ROUTE_ TYPE NUMBER (1)

+ SEC_INT ROAD NAME VARCHAR (50)
+ SEC_INT ROUTE PREFIX VARCHAR (10)
+ SEC_INT ROUTE_ NUMBER VARCHAR (10)
+ SEC_INT ROUTE_ SUFFIX VARCHAR (4)
+ SEC_INT FEAT MILEPOST TYPE NUMBER (1)

+ SEC_INT FEAT MILLI MILEPOST DATA NUMBER (6)

+ SEC_INT FEAT EXIT NUMBER NUMBER (3)

+ SEC_INT FEAT EXIT SUFFIX VARCHAR (16)
+ SEC_INT FEAT EXIT ROAD NAME VARCHAR (64)
+ SHOW_SEC_INT ROUTE_NAME NUMBER (1)

2.4.1.1.2.3.5 Modifications for Camera Locations in the R5 Mapping Database

The following changes are necessary for CCTV location synchronization in the R5 Mapping
Application database:

In the Camera table, additional columns such as “county”, “region”, “latitude”, “longitude” and
“block to public” are added to the camera table. The data will be generated by the exporter client
instead of EORS. Instead of using “cameralD” as the identifier, a unique 32 characters device id
which is used by CHART will be used as the identifier. Both “enc_id” and ”G_CCTVID” fields
are dropped. Also the existing “Camera” table in the CHARTWeb Database is updated to
accommodate CCTV information in R6. Following two stored procedures were added to the
CHARTWeb Database in R6 “camera_add update config wl” and
“camera_add update status wl”.

In the Encoder_trafficCams table, instead of using “enc_id” as the identifier, a unique 32
characters device id which is used by CHART will be used as the identifier.

Data for the G_CCTYV table is generated by the synchronization application instead of the Device
Editor.

2.4.1.1.2.4 PL/SQL Module Definition and Database Trigger Reports

There are no new PL/SQL modules for the Data Exporter, Maintenance GUI and the Integrated
Map. For the Intranet Map the following new stored procedures are added.
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Intranet Map

+ camera add update config wl —To add or update a Camera device configuration.
+ camera add update status wl - To add or update a Camera’s status.

2.4.1.1.25 Database Size Estimate - provides size estimate of current design

There are no changes for any significance to the database size for R6.

2.4.1.1.2.6 Data Distribution
There are no changes to data distribution for R6.

2.4.1.1.2.7 Database Replication
There are no changes to database replication for R6.

2.4.1.1.2.8 Archival Migration
There are no changes to archival migration for R6.

2.4.1.1.2.9 Database Failover Strategy
There are no changes to the database failover strategy for R6.

2.4.1.1.2.10 Reports

No reports will be added or updated for R6. Starting with R6, the CHART reporting function
has been transferred to University of Maryland.

2.4.1.2 CHART Flat Files
The following describes the use of flat files in CHART.

2.4.1.2.1 Service Registration Files
There are no new Java services and therefore no new service registration files for CHART R6.

2.4.1.2.2 Service Property Files
Except as noted, there are no new service property files for CHART R6.

The CHART Lane Configuration Editor web service obtains configuration values from a
properties file that it reads from its WEB-INF directory. The CHART User Management web
service obtains configuration values from a properties file that it reads from its WEB-INF
directory.

2.4.1.2.3 GUI Property Files

There are only minor updates to the GUI properties file in its WEB-INF directory for CHART
R6.

2.4.1.2.4 Arbitration Queue Storage Files

There are no changes to Arbitration Queue Storage Files for R6.
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2.4.1.2.5 Devicelogs
There are no changes to Device Log Files for R6.

2.4.1.2.6 Traffic Sensor Raw Data Logs
There are no changes to Traffic Sensor Raw Data Log Files for R6.

2.4.1.2.7 Service Process Logs

All CHART services write to a process log, used to provide a historical record of activity
undertaken by the services. These logs are occasionally referenced by software engineering
personnel to diagnose a problem or reconstruct a sequence of events leading to a particular
anomalous situation. These logs are automatically deleted by the system after a set period of
time defined by the service’s properties file, so they do not accumulate infinitely. These files are
stored in the individual service directories and are named by the service name and date, plus a
“.txt” extension. These logs are typically read only by software engineering personnel. Except
where noted, there are no changes for service process logs for R6 features.

e The Lane Configuration Editor web service maintains a rolling application log file in
its WEB-INF directory.

e The User Management web service maintains a rolling application log file in its
WEB-INF directory.

2.4.1.2.8 Service Error Logs

All CHART services write to an error log, used to provide detail on certain errors encountered by
the services. Most messages, including most errors, are captured by the CHART software and
written to the process logs, but certain messages (typically produced by the Java Virtual Machine
itself, by COTS, or DLLs) cannot be captured by CHART Software and instead are captured in
these "catch-all" logs. Errors stored in these logs are typically problems resulting from a bad
installation; once the system is up and running, errors rarely appear in these error logs.
Debugging information from the JacORB COTS, which is not usually indicative of errors, can
routinely be found in these error logs, as well. These log files can be reviewed by software
engineering personnel to diagnose an installation problem or other type of problem. These logs
are automatically deleted by the system after a set period of time defined by the service's
properties file, so they do not accumulate infinitely. These files are stored in the individual
service directories and are named by the service name and date, plus an ".err" extension. These
logs are typically read only by software engineering personnel. Except where noted, there are no
changes for service error logs for R6 features.

e The Lane Configuration Editor web service redirects stderr to an application error log
file in its WEB-INF directory.

e The User Management web service redirects stderr to an application error log file in
its WEB-INF directory.
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24.1.29 GUIProcess Logs

Like the CHART background services, the CHART GUI service also writes to a process log file,
used to provide a historical record of activity undertaken by the process. These GUI process logs
are occasionally referenced by software engineering personnel to diagnose a problem or
reconstruct a sequence of events leading to a particular anomalous situation. These logs are
automatically deleted by the system after a set period of time defined by the GUI service’s
properties file, so they do not accumulate infinitely. These files are stored in the
chartlite/LogFiles/ directory under the webApps/ directory in the Apache Tomcat
installation area. They are named by the service name (“chartlite”) and date, plus a “. txt”
extension. These logs are typically read only by software engineering personnel. Additional log
files written by the Apache Tomcat system itself are stored in the 1og/ directory in the Apache
Tomcat installation area.

e R6 GUI changes do not change the way the GUI process logs operate.

2.4.1.2.10 FMS Port Configuration Files

The CHART Communications Services read a Port Configuration file, typically named
PortConfig.xml, upon startup, which indicates which ports are to be used by the service and
how they are to be initialized. A Port Configuration Utility is provided which allows for
addition, removal of ports and editing of initialization parameters. As indicated by the extension,
these files are in XML format. This means these files are hand-editable, although the Port
Configuration Utility allows for safer, more controlled editing. The Port Configuration files are
typically modified only by software engineers or telecommunications engineers.

e There are no changes to this section for the any of the R6 features.

2.4.1.2.11 Watchdog Configuration Files

The watchdog configuration files are updated to provide monitoring and restarting of the
CHART Lane Configuration Editor Web Service and User Management Web Service.

2.4.2 Database Design

Changes made to the CHART database design for Release 6 features are described below.

2.4.2.1 Lane Configuration

24211 CHART

The STANDARD_LANE_CONFIG database table is no longer needed by the CHART software
and will be removed. This table was previously used to associate a config name with a config
description, however config name is no longer needed. The STANDARD_LANE table will be
used to obtain the lane config description from the renamed CONFIG_NAME column.

2.4.2.1.2 |Intranet Mapping

The UNIV2008 database table, provided by the MDOT HISD organization, will be used for the
Mapping Lane Configuration Web Service. This table contains information for road segments
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within Maryland, including lane types, lane directions, and the number of lanes on each side of
the road. This table is copied into the existing CHARTBG database using the name
CENTERLINE_UNIV2008_M, and is modified as follows.

e To allow the table to queried using the ESRI MapObijects tool, the Z value must be
removed from the Shape column using the ESRI ArcMap EtGeoWizard. The Z values
are not needed so this work around is not an issue.

e The type of the Shape column (LINE M) must be changed to LINE because the LINE M
type is not allowed in the Spatial Object query.

e Columns are added to store the lane configuration time stamp value and Lane
configuration source.

The source table, UNIV2008, will not be altered.

2.4.2.2 Integrated Map
The Integrated map feature includes the following changes with regard to database.

e The OBJECT_LOCATION table now supports 3 new location proximity values (NONE,
BETWEEN and FROM/TO).

e The OBJECT_LOCATION table now supports a set of attributes to describe an optional
second intersecting feature. These attribute default to null values and are only populated
if the proximity for the feature location is BETWEEN or FROM/TO.

2.4.2.3 Mapping

In the Camera table, additional columns such as “county”, “region”, “latitude”, “longitude” and
“block to public” are added to the camera table. Both “enc_id” and ”G_CCTVID” fields are
dropped. Also the existing “Camera” table in the CHARTWeb Database is updated to
accommodate CCTV information in R6. Two stored procedures were added:
“camera_add update config wl” and “camera_add update status wl”.

2.4.2.4 Archiving - Changes

The CHART Archive database stores data from the CHART operational system as part of a
permanent archive. The CHART Archive database design is a copy of the CHART operational
system for those tables containing system, alert, traveler information messages and their
underlying data, and event log information. In addition, the CHART Archive database stores
detector data. In CHART R6 archiving process will archive event location from the
OBJECT_LOCATION table for CHART events.

e RG6 changes will not invalidate pre-R6 events and devices in the archive database., and it will
enhance the object location archive process for CHART external events. As a part of this
release, old event data of existing event and external event tables will use to populate the
archived OBJECT_LOCATION table.
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2.4.3 Error Processing
There are no changes for error processing for CHART R6.

CHART R6 Detailed Design 2-34 09/21/2010



3 Key Design Concepts

3.1 EORS Road Closure Permit Integration

The EORS integration feature simplifies the process of associating a CHART Planned Roadway
Closure Event with an EORS permit by replacing the drop down list of currently active EORS
permit tracking numbers with more advanced user interface tools. The user is presented with a
text entry field where they can type search criteria. If the user types part of an EORS permit
tracking number, the system will suggest permits for the user to select from. If the user does not
see the permit they are looking for they may click a search button which will search all active
and queued permits from the EORS system. The searching feature is not limited to tracking
numbers. Rather, it will search the following fields of each permit: permit tracking number, start
county name, end county name, permit type, route location, route type, route number, work order
description, permittee name, contract number and days of week. Thus a user may search for
permits using search text such as “Bridge Montgomery Monday”. Returned permits are ranked
according to their relevance to the search text specified.

The EORS integration feature also improves the usability of the EORS permit searching feature
by removing reliance on the user to manually update the list of EORS permits that are available
for searching. This is accomplished by adding a synchronization feature that keeps the list of
EORS permits available in the GUI current without requiring all data for all permits to be passed
across the LAN on every refresh. This is accomplished by determining when each EORS permit
was last modified in the EORS system and making this data available to the CHART system via
the SQL Server view.

3.2 Improved Map Lane Configuration Data

3.2.1 CHART

The existing lane configuration features of the CHART GUI are enhanced and moved to the
Lane Configuration Editor web service to make these features reusable in other applications.
The CHART GUI accesses the lane configuration features via the web service’s http / XML
interface. In addition to providing an http / XML interface, the web service also serves the lane
editor web page (HTML) and supports requests used by the web page as the user interacts with
the form. The requests performed during user interaction with the form use AJAX techniques to
perform these requests asynchronously to prevent form refreshes and provide a better user
experience. All AJAX requests elicit a response that uses JSON (JavaScript Object Notation) to
allow the responses to be more easily handled via JavaScript on the lane editor web page.

The general processing flow for editing the lane configuration and status for a traffic event in
CHART is as follows:

e The CHART GUI calls the Lane Configuration Editor web service via http / XML to
initialize an editing session. The initialization provides information to the service to
allow it to call the Mapping Lane Configuration web service to find lane configurations
nearby the traffic event location. The initialization process also allows an existing lane
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configuration and status to be passed in to initialize the editor when the user is editing an
existing lane configuration. The web service returns a unique identifier for the lane
editing session.

e The CHART GUI creates a popup window and sets its URL to the address of the Lane
Configuration Editor web service’s request to view a lane editor, passing the lane editing
session ID as a parameter. The response is HTML for the lane editor web page.

e The user interacts with the lane editor web page. The lane editor allows the user to
choose a configuration from a list of configurations that includes the existing standard
lane configurations in addition to lane configurations for the roadway that are nearby the
traffic event location. The user can set the state (open, closed, unknown) for each lane
and can also set the travel direction for each lane. Lanes can be removed from the lane
configuration (thereby removing the need for the “non-existent” lane state) and lanes can
be added. As the user interacts with the form, the web page sends requests to the Lane
Configuration Editor web service which keeps track of the lane configuration and status
and generates the corresponding lane image. The Lane Configuration Editor web service
responds with JSON that allows the web page to update its image as well as the image
map that is used to allow the user to select lanes and perform actions on them.

e The user submits the lane editor form. When the user clicks the submit button, a standard
HTTP submit is not used, and instead a request is sent to the Lane Configuration Editor
web service via AJAX. The Lane Configuration Editor web service calls back to the
CHART GUI using http / XML to indicate the lane editing session has been submitted,
and the CHART GUI updates the lane configuration and status for the traffic event. The
CHART GUI responds back to the Lane Configuration Editor web service to indicate if
its processing was successful, and in turn, the Lane Configuration Editor web service
returns a JSON response to the lane editor web page to indicate success or failure.
Additionally, if the lane editing session was initialized with a location that includes a
lat/long and main route, the Lane Configuration Editor web service sends the lane
configuration to the Mapping Lane Configuration web service via http / XML to allow
the user specified lane configuration to be stored at the specified location so it is available
for use the next time a traffic event occurs near that location.

e The lane editor web page processes the response from the submit request. If an error is
indicated, it will be displayed to the user and the lane editing form remains open. If the
submit was successful, the lane editing form calls a JavaScript function in its parent
window (if present) to let the parent window know the lane editing session has ended.
The parent window can then update if needed to show the current lane configuration and
status as specified by the user. Finally, the popup window containing the lane editor is
closed.

In addition to lane editor related functionality, the Lane Configuration Editor web service also
supports a request to allow a lane configuration to be rendered into a GIF image. This feature
allows the client application to retrieve an image for a specified lane configuration and status for
use within the client application. The returned data includes metadata for the image such as lane
boundaries to allow clients to create an image map for the image, making features such as lane
selection possible to implement.
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3.2.2 Intranet Mapping

The Mapping Lane Configuration web service is a new web service provided as part of the
Intranet Mapping application suite. The purpose of this web service is to provide access to lane
configuration data available from the State’s mapping database, and to allow this data to be
augmented by lane configurations specified by users. The lane configuration data in the
mapping database is stored per road segment and the user specified lane configurations will
utilize this same scheme.

The Mapping Lane Configuration web service supports two requests, a query and a post. The
query is used by client applications (e.g. the CHART Lane Configuration Editor web service) to
locate lane configurations nearby a given point (lat/long). A radius is provided to define the
search area as a circle around the point, and a route can be provided to narrow the results to
include lane configurations on a specific roadway. This request is processed by finding all
roadway segments that fall within the given search circle, narrowing it to include only those on
the specified route (if any), and returning lane configurations for those roadway segments (both
those defined in the mapping database and those that are user specified).

The post request provides the ability for user specified lane configurations to augment the data
that exists in the mapping database. The client application (e.g. the CHART Lane Configuration
Editor web service) can post the lane configuration specified by the user for a specific lat/long
and route, and the Mapping Lane Configuration web service will locate the roadway segment on
the specified route that is closest to the specified lat/long and store the specified lane
configuration as the user specified configuration for that roadway segment. The next time a
query is done that includes that roadway segment, this configuration specified by the user will be
returned as part of the query results. Each user specified lane configuration will include a
timestamp of the time it was stored, allowing for cleanup of the user specified lane configuration
data in the future if needed (by a DBA).

Because the post request alters data in the database, the Mapping Lane Configuration web
service will only allow this request to be performed by authorized clients. The post request will
require two parameters, a clientlD and signature, which will be used by the web service to
determine if the request is from an authorized client. The web service will keep a list of each
authorized client and its associated public key. When a post request is received, it will use the
specified clientlD to look up the public key and will use the public key to verify the signature
that was generated by the client using its private key. Only requests with a verified signature
will be processed — others will result in an error being returned to the client.

3.3 Map Integration Part 2 — Locate Between Features

Changes have been made to the object location forms (when adding/editing devices and traffic
events) to allow a user to specify that the location of the object is BETWEEN two features, or
FROM an intersecting feature and TO a second intersecting feature. When the user selects either
of these proximity values, they are provided with additional Ul input fields that allow them to
specify the second intersecting feature for the location. If a location can be determined for the
two intersecting features the system will display markers at each of the locations to visually
indicate to the user where the first and second intersecting feature being used in the object
location are located. The system will set the location of the object initially to equal the location

CHART R6 Detailed Design 3-3 09/21/2010



of the first intersecting feature, if it has a defined lat/lon coordinate. If no coordinate can be
determined for the first intersecting feature, the system will attempt to use the lat/lon coordinate
of the second intersecting feature as the initial object location. If the second intersecting feature
has no defined coordinate, the system will not be able to set an initial location for the object
whose location is being specified. Regardless of the initial location set, the user may double
click any location on the map to specify that actual desired coordinate that should be used as the
point location of the object.

3.4 External TSSs on Intranet Map

3.4.1 CHART
There are three mapping components to the CHART system:

e Intranet Map — internal map for CHART operators and other agencies connected to the
CHART network.

e Internet Map — displayed by CHART-on-the-Web for external users

e Integrated Map — tactical maps to aid CHART operators in geo-locating events and
devices

Currently only internal objects are displayed on the Intranet and Internet Maps. For R6, there is
a need to display external detectors on the Intranet Map as well; specifically NAVTEQ detectors.
The word ‘external’ in this context refers to CHART and not the State of Maryland. That is, an
external detector is defined as one that is not controlled by the CHART system regardless of
whether it is located within the State of Maryland or not. Neither the Integrated Map nor the
Internet Maps display external detectors.

The display of external detector data comes with complexity. Due to contract restrictions, only
actual MDSHA employees are permitted to view detailed speeds from some of the external
detectors; specifically NAVTEQ detectors. Other users may view which range the speed falls in
(e.g. under 30 mph, 30-50 mph, 50+ mph) however they must be prevented from seeing precise
speeds from these detectors.

Because the existing CHART system already supports the granting of detailed rights to manage
the display of detector data to its users, the same ability to manage user rights will be made
available to the Intranet Map so that it may apply those same rights to its users. This will be
accomplished by creating a new User Management Web Service that the Intranet Map can use to
access back-end User Management functions. Only a few of the back-end service’s features
need to be exposed for this release such as the validation of a username and password and the
retrieval of rights. The design will support the easy addition of the remaining features to the
User Management Web Service as they are needed in future releases. This design also makes it
easier for other applications (e.g. EORS) to use the same User Management rights in the future
possibly leading to a single sign-on for all CHART applications.
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3.4.2 Intranet Mapping

When a user first opens the Intranet Map they will be given rights associated with a default user.
This default user will be defined by the CHART administrator and is expected to be configured
so they can view all the events and devices they could view in previous releases including
detailed speeds for detectors. For R6, however there will be new external detectors on the
Intranet Map including some that require special rights to view (e.g. NAVTEQ). For these the
administrator will either see no speed or only a speed range depending on how the CHART
administrator configures the default user’s rights. To view more information for these detectors,
the user will have to log in to the Intranet Map using their normal CHART username and
password. Then, based on any rights they gain by logging in, they might be able to view more or
better information for these detectors (see Section 5). Because all detectors (internal and
external) will be using the existing CHART rights mechanism, the CHART administrator will be
able to control how all users may view all detectors on the Internet Map — even internal
detectors. This feature could be expanded in future releases to provide additional restricted
features on the Intranet Map.

It is conceivable that the act of logging in could actually remove rights if it happens that the
user’s CHART login provides fewer rights than the default user. This unlikely scenario would be
in error in setting up the user’s rights, and could be quickly remedied by the CHART
administrator.

3.5 Camera Location Data Synchronization

R6 introduces the export of CCTV information. The Internet/Intranet Map and Public Web are
special clients of the Exporter in that they do not communicate directly with the Data Exporter.
Instead a separate Export Client application acts as an intermediary. The Export Client’s prime
responsibility is to gather data from the Data Exporter and update the database shared by the
Internet/Intranet Map. When the Export Client detects a configuration change it notifies a
synchronization application via a HTTP message. This triggers the maps to recache their data.

The following figure shows the common ground between the CHART device data and TMDD
standard, along with the exported data that is available to the external entities.
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Figure 3-1 Export TMDD Devices

Please refer to the CHART CCTV Export ICD for additional details on how each field is
exported.

3.6 Error Processing

In general, CHART traps conditions at both the GUI and at the server. User errors that are
trapped by the GUI are reported immediately back to the user. The GUI will also report
communications problems with the server back to the user. The server may also trap user errors
and those messages will be written to a server log file and returned back to the GUI for display to
the user. Additionally, server errors due to network errors or internal server problems will be
written to log files and returned back to the GUI.

3.7 Packaging

3.7.1 CHART

This software design is broken into packages of related classes. The table below shows each
package that is new or changed to support the Release 6 features.
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Package Name
CHART2.Common

CHART2.EORS

CHART?2.LaneConfigUtil

CHART2.TrafficEventManagement

CHART2.Utility

CHART2.Utility.ObjectCache

CHART2.webservices.dataexporter.

cctvexportmodule

CHART2.webservices.dataexporter.

tssexportmodule
CHART2.webservices.
dataexporter.utility

CHART2.webservices.
exportlistenermodule.camera
CHART2.webservices.
exportlistenermodule.camera
CHART2.webservices.
exportlistenermodule.tss
CHART2.webservices.
exportlistenermodule.Utility

CHART2.webservices.
laneeditormodule

CHART2.webservices.
usermanagementmodule
CHART2.webservices.
usermanagementmodule.utility

Package Description
This CORBA system interface package was changed to add the new
proximity values (NONE, BETWEEN, and FROM/TO. It was also
changed to allow an object location to have any number of intersecting
features that describe the location rather than only supporting 0 or 1.
As of R6 the system will utilize only 0 (NONE), 1 (AT, PAST or
PRIOR) or 2 (BETWEEN, FROM/TO) intersecting features.
This CORBA system interface package was changed to add support for
a queued status and last modified time for each EORS permit.
The package is new for R6 and contains utility classes related to lane
configurations, including a Model sub package for modeling lane
configurations, a Display sub package for rendering images, and an
IDL utility sub package for conversion to/from IDL.
This CORBA system interface package is changed to remove some
fields related to lane configuration that are no longer needed.
This package contains generic utility classes that are used by chart
services. This ObjectLocationUtility class in this package has been
updated to handle optional secondary intersecting features and the new
Intersecting Feature Proximity Type values mentioned above. A new
Direction enumeration will be added, and classes will be added to
assist in the cleanup of temporary files.
This package contains classes related to the ObjectCache and Proxy
objects that are stored in the ObjectCache. Proxy objects related to
optional secondary intersecting features and new Intersecting Feature
Proximity Type values mentioned above. Most notably the
ProxyBasicTrafficEvent class was changes to simplify the event
duplication comparison logic used to drive the creation of
DuplicateEventAlert creation.
This package is new for R6 and contains classes that comprise the
CCTV export.
This package is changed for R6 to support the export of external
detectors.
This package contains generic utility class used by the dataexporter
modules. The ObjectLocationUtility class was modified to handle the
export of the new optional secondary intersecting features and new
Proximity Type values mentioned above.
New package that supports updating the CHARTWeb database with
exported CCTV inventory and status updates.
This package is new for R6 and contains classes that implement the
ExportClient for CCTV export.
This package is changed for R6 to support the export of external
detectors.
This package contains generic utility classes used by the
exportlistenermodule. The ExportListenerUtility class has been
modified to handle new location related elements updated in the
Exporter XSD. XSD changes were done to support changes in the
CHART2.Common package.

This package is new for R6 and contains the classes for the Lane
Configuration Editor web service.

This package is new for R6 and contains classes that comprise the
initial web-based version of the CORBA User Management Service.
This package is new for R6 and contains classes that support the User
Management Web Service.
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Package Name
CHART2.webservices.util.jaxbutil

CHART2.webservices.
wsclientmodule
CHART2.xsdutil

chartlite.data

chartlite.data.trafficevents

chartlite.flex

chartlite.lanedisplay

chartlite.servlet

chartlite.servlet.trafficevents

3.7.2 Mapping

Package Description
This package is new for R6 and contains generic functionality for
converting between XML and JAXB objects, and for dealing with
requests and responses using JAXB objects.
This package is changed for R6 to support a more orderly shutdown of
the ExportClient.
This package is new for R6 and contains functionality for converting
between XML and JAXB objects that are generated from the XSD
files. This will have at least two subpackages:
CHART2.xsdutil.common (corresponding to CHART2.xsd.common)
and CHART2.xsdutil.laneconfig (corresponding to
CHART2.xsd.laneconfig)
This package contains the GUI data elements that are used by the
chartlite.servlet package to create web pages and XML/JSON data
responses to satisfy requests. This package has been changed to add an
EORSDataManager class that manages a cache of EORS permits and
synchronizes that data in that cache as necessary. Classes have also
been added to return scored results of searches performed on EORS
permits.
This package will be refactored to move much of the lane
configuration functionality to the CHART2.LaneConfigUtil. Model
package, to make it available for use in the Lane Configuration Editor
and other CHART applications.
This package contains the Abobe Flex applications that are used for
creating traffic events, setting object locations, and viewing the home
page traffic events and alerts lists. This package is changed to allow
the operator to select the new proximity values and to specify a second
intersecting feature when appropriate.
This package will be removed, and its contents will be refactored into
the CHART2.LaneConfigUtil.Model and
CHART?2.LaneConfigUtil.Display packages.
This package contains the GUI application code that handles incoming
http requests for pages or data. This package is changed to add an
EORS permit request handler which handles AJAX request for permit
suggestion as the user types as well as full EORS permit searching.
This package contains GUI classes related to traffic event web pages.
The existing functionality for editing lane configurations will be
removed, and functionality for interacting with the Lane Configuration
Editor will be added.

The table below shows each package (Namespace in .Net) that is new or changed to support the
Release 6 Camera Locations Data Synchronization feature.

Namespace Name
CHARTMap.Handlers

CHARTMap.Lib.CHARTConfig
CHARTMap.Lib.CHARTRole

Namespace Description

Existing namespace and extended for the class
“cameralnvetoryHandler” that comprise the Camera Location Data
Synchronization in R6.

Existing namespace modified for External TSS feature

Added new namespace for External TSS feature
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3.8 Assumptions and Constraints

1. Assumption: The State GIS mapping data defines each roadway segment such that only
a single lane configuration applies to that segment of roadway in the real world. (If
scenarios exist where the lane configuration actually changes at different points along
the segment, this could lead to a scenario where one user specified lane configuration
overwrites another that was previously stored for that segment, both of which are
correct). We feel this is not likely since the State’s mapping data defines only 1 lane
configuration per roadway segment.

2. Assumption: There is no requirement for the number of simultaneous external clients
the Exporter must support however enough parameters have been exposed in the
service’s property file to allow for run-time tuning in case load becomes a problem.
Examples include the ability to collect multiple changes before exporting them to a
client, limiting the size of export queues, reducing how often a client (e.g. ExportClient)
requests information, limiting the number of TrafficEvent history log entries returned,
etc.

3. Constraint: The Intranet/Internet mapping application will not be able to differentiate
between cameras with flash streaming server configuration information and those
without, since flash streaming server configuration information is not exported in R®6.

4. Assumption: System administrator only imports a subset of all external detectors (e.g.,
only detectors in or near Maryland). Importing every detector from all RITIS sources
(e.g., across the entire state of Virginia) and distributing them to the Intranet/Internet
map may cause resource problems.
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4 Use Cases — EORS Integration

The use case diagrams depict new functionality for the CHART EORS Integration functionality
and also identify existing features that will be enhanced. The use case diagrams for this feature
exist in the Tau design tool in the Release6 area. The sections below indicate the title of the use

case diagrams that apply to this feature.

4.1 CHART

4.1.1 ManageTraffic Events (Use Case Diagram)

This diagram models the actions that an operator may take that relate to traffic events.
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Figure 4-1 Manage Traffic Events (Use Case Diagram)
4.1.1.1 Add Text to Event History (Use Case)
An operator with the proper functional rights may add text to a traffic event's event history.

4.1.1.2 Associate Event (Use Case)
An operator with the proper functional rights may associate related traffic events.
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4.1.1.3 Change Event Attributes (Use Case)

An operator with the proper functional rights may edit traffic event information after the
event has been created. This includes closing the event, adding text to the event history,
recording lane closures, and recording organization and resource arrivals.

4.1.1.4 Change Event Type (Use Case)

An operator with the proper functional rights may change the traffic event type.

4.1.1.5 Change Lane Direction (Use Case)

The lane configuration editor shall allow the user to change the traffic flow direction for a
particular lane. This includes setting a lane to be multi-directional to indicate alternating
use of a single lane. The editor shall allow the user to use hot keys to set the traffic flow
direction. The ability to use "multi-directional™ can be disabled as part of the initialization
of the lane configuration editor.

4.1.1.6 Close Event (Use Case)

An operator with the proper functional rights may close an event.

4.1.1.7 Copy Traffic Event (Use Case)
The user with the correct functional rights will be able to create a copy of an existing traffic
event.

4.1.1.8 Create Incident Event (Use Case)

An operator with the proper functional rights may create a new incident event.

4.1.1.9 Create Traffic Event (Use Case)

The user with the correct functional rights may add a new traffic event. When creating a
traffic event, the system will show the user a list of existing traffic events that may be
duplicates of the new event being created based on the user's selections for the new event's
location. External and pending events do not appear as possible duplicate events.

4.1.1.10 Edit Traffic Event Lane Configuration and Status (Use Case)

An operator with the manage traffic events user right may edit the lane status of a traffic
event, including changing direction for a particular lane. This only applies to open Planned
Roadway Closures, Incidents, and Special Events.

4.1.1.11 Get Event History Text (Use Case)

An operator with the correct functional rights may view the text entries that have been
added to an event.
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4.1.1.12 Merge Traffic Events (Use Case)

This use case represents the merge traffic event operation. A user with manage traffic event
right merges the data of two traffic events. See MergeTraffic Events use case diagram.

4.1.1.13 Modify Traffic Event (Use Case)

An operator with the proper functional rights may edit traffic event information after the
event has been created. This includes responding to the event, editing lane status, editing
location, associating with another event, and specifying other event attributes.

4.1.1.14 Record Lane Closure (Use Case)

The lane configuration editor shall allow the user to specify the status of each lane in the
configuration as being open, closed, or unknown. A feature shall also exist to allow the
user to set all lanes to open without having to set the status individually for each lane. Hot
keys for setting lane status will be supported. The system will record the date/time a lane is
opened or closed. When the lane configuration is initialized to include (not disable) the
feature that sets the initial lane status in the main direction to unknown, then When a user
makes the first change to the status of a lane in the main direction whose status was initially
defaulted to "unknown", the system will set the status of all other lanes in the main
direction that have a status of "unknown" to "open".

4.1.1.15 Record Organization Notification And Arrival (Use Case)

An operator with the proper functional rights may record the participation of various
organizations in the event resolution.

4.1.1.16 Record Resource Notification And Arrival (Use Case)

An operator with the proper functional rights may record the participation of various
resources in the event resolution.

4.1.1.17 Respond to Traffic Event (Use Case)

The system allows an operator to control devices in response to an event through the use of
a response plan. The user may add devices to the plan, select the desired state of the
devices, then activate the plan. Any of the devices used by the event response plan may be
deactivated while the event is open by removing the item for that device from the plan.
When the event is closed, if the response plan is active, it will be deactivated automatically.

4.1.1.18 Search EORS Permits (Use Case)

The system will allow the user to perform a text search on the following fields of an EORS
permit: permit tracking number, start county name, end county name, permit type, route
location, route type, route number, work order description, permittee name, contract
number and days of week. The system will score each matching permit based on the
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percentage of the user entered search terms were found in these fields and will present the
results in order of relevance. The user will be shown a summary of each matching permit
and will be able to show/hide additional details about each permit.

4.1.1.19 Search Traffic Events (Use Case)

An operator with the proper functional rights may search the CHART system for traffic
events.

4.1.1.20 Set EORS Permit for Planned Roadway Closure Event (Use Case)

A user may set the EORS permit associated with a planned roadway closure event. Doing
so will set the EORS permit tracking number into the planned roadway closure event
details. The system will assist the user in finding the correct EORS permit by suggesting
potential matching permits as the user types a permit tracking number. In the event that the
user does not see the permit they are looking for in the list of suggested permits, the system
will provide a more advanced searching capability that will search on other fields of the
permit (in addition to the tracking number). The user will be able to specify if the list of
permits considered for suggestion or searching should be limited to only the active and
queued permits, or if all permits currently available in the EORS system should be
considered.

The user will be able to indicate if permit tracking numbers should be considered to match
their search terms if the permit number starts with the user entered text (only) or contains
the user entered text anywhere within the permit number. Additionally the user may
indicate that the permit may start with or end with (last 4 digits) the user entered text.

4.1.1.21 Specify Event Location (Use Case)

The event location choices will be populated using data from the CHART Mapping
application database.

By default, MD will be selected as the state.

If the selected state is MD, the user will be required to select a predefined MD
county/region. If a route is specified, the user will first select a route type from a pick list
("1, "US", or "MD") and the route type will be used to populate the list of predefined
routes. To specify a route, the user will be required to select one of the predefined routes if
the state is MD. If the state is not MD, the user will be able to enter a county name / region
name and route number as freeform text.

If a route number is specified, the user will be able to select intersecting roads by route
number or route name, or specify the state or county milepost. Additionally the user will be
able to specify whether the traffic event is at, prior, or past the intersecting feature ("at" will
be selected by default).

If the state is MD, the list of intersecting route numbers and names will be populated for the
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user as suggestions; however, the user can still specify freeform text for an intersecting
route number, route name, county milepost, and state milepost even if the state is MD.

4.1.1.22 Specify Expected Duration (Use Case)
An operator with the proper functional rights may specify the expected duration of an
event.

4.1.1.23 Specify Website Traffic Alert Settings (Use Case)
An operator with the proper functional rights may specify whether or not the traffic event
warrants a "Traffic Alert” on the public CHART web site, and may optionally provide
specific alert text to be associated with the Alert.

4.1.1.24 Take Event Offline (Use Case)
The system periodically checks for closed events and takes them offline provided that a
configured interval of time has elapsed since the event was closed.

4.1.1.25 View Lane Configuration and Status Textually (Use Case)
The system shall provide a read-only textual description of the specified lane configuration
and status.

4.1.1.26 View Potential Duplicate Events (Use Case)

An operator with the correct functional rights will be presented with a list of potential
duplicate traffic events based on the event location. The operator will have the option to
then merge these events.

4.1.1.27 View Suggested EORS Permits (Use Case)

As the user types in the search field the system will present a set of suggested permits based
on the permit tracking number. The suggested permits will each display the tracking
number and some summary information about the permit as well as a link/button that
allows the user to associate the permit to the planned closure directly from the suggestion.

4.1.1.28 View Traffic Events (Use Case)

An operator with the correct functional rights may view a traffic event.
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5 Detailed Design — EORS Integration

5.1 Human-Machine Interface

5.1.1 EORS Permit Searching

The CHART GUI includes the tools that assist operators in identifying the correct EORS permit
to associate with a CHART Planned Closure event. This capability is available only after the
CHART Planned Closure event has been opened. The user starts the process of selecting an
EORS permit from the details page of a CHART Planned Closure Event as shown in figure 4.1.

General Info Permit Info Lane Closures Response Notification Event History Summary Assodiated Events

Permit Info

No QRS permit tracking number has been specfied for this event, h
| EdiPemiiro | FaseAam |

General nfo. Permit Info Lane Closures Response Notfication Event History Summary Associated Events

Figure 5-1 Planned Closure With No Permit Selected
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When the user clicks the “Edit Permit Info” button, they are taken to the Search EORS Permits
page where they may type either a tracking number or other permit information into the search
field. The EORS permit search page is shown in figure 4-2. The user may use the checkboxes
provided to limit the search to permits that are in the active and queued states in EORS only
(default), or to search all available EORS permits (by un-checking the box). The user may also
control whether tracking number matching is limited to the last four (4) digits of the EORS
permit tracking number (default) or checks both the start of the tracking number and the last four
digits (by un-checking the box).

Main Window Help

Edit Permit Info: Planned Closure @ MD

Type an EORS tracking number, or search on tracking number,
permit type, work description, location, route name, permittee,
start county, end county, and days of week.

Search: | Search

[#] active and Queused Only

Match Tracking Numbers on:
Final Four Digits Only

Mo permits match the search for .

CHART RE& Prototype 7/23/2010 £ 2002-2010 MDSHA. All rights reserved.

Figure 5-2 EORS Permit Search Page

As the user types, the system will search for tracking numbers that match the text the user has
entered according to the tracking number match method selected. Matches are displayed below
the text field as shown in figure 4-3.
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Main Window

Edit Permit Info: Planned Closure @ I-370 AT EISENHOWER MEM HWY

Search

permit type, work
ounty, and days of

Search: SH|

Type an EORS §
description, loca

Matches are sho = of a permit to use it.

MTA-1834142 lles I-495

Use This Permit
100% match

Figure 5-3 EORS Permit Suggestions
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As the user continues to type the list of suggestions will narrow. When the user has found the
permit they are interested in, they may select it from the list as shown in figure 4-4. Doing so
will cause the selected EORS permit to be associated with the CHART Planned Closure and will
return the user to the Planned Closure Details Page where they will see the full details of the
selected permit.

Main Window Help

Edit Permit Info: Planned Closure @ I-370 AT EISENHOWER MEM HWY

Search

permit type, work
ounty, and days of

Search: ABC-2g

«tending 3 miles 1-435

ABC-2876021
\NDSCARE hewning prior Exit 11 extending 3 miles

CHART RE Pro 0 10 MDSHA, All rights r

Figure 5-4 EORS Permit Suggestion Selection
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If there are no suggestions that match the text the user has entered, the system will display a no
suggestions message below the text field as shown in figure 4-5. The user may then use the
“Search” button to the right of the text entry field to perform a full search of the permits
checking each of the key fields for matches on the text that the user has provided.

Main Window Help

Edit Permit Info: Planned Closure @ I-370 AT EISENHOWER MEM HWY

Search: 495 montgomery saturday sunday fraffic Search

Type_ an EORS § No matching tracking number, try clicking PE pe, work
description, loca e ounty, and days of

CHART R6 Prototype 7,/23/2010 £ 2002-2010 MDSHA, All rights reserved.

Figure 5-5 No Permit Suggestions
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When a search is performed in this manner, there may be many permits that match the search
criteria, so the system returns the results in order of relevance to the search criteria and paginated
as shown in figure 4-6.

Main Window Help

Edit Permit Info: Planned Closure @ MD

Type an EORS tracking number, or search on tracking number,
permit type, work description, location, route name, permittees,

Search: ABC-5 TUESDAY]|

Matches are shown in order of search refevance. Click the fink to the feft of a permit to use it

start county, end county, and days of week.

Search

[#] Active and Queued Only

Match Tracking Numbers on:
Final Four Digits Only

132 matching permits found.

1345678901011 1213 14 = ==

ABC-5721103
Use This Permit
100%: match

Type: DISTICT

Description: DISTRICT beginning prior Exit 1 extending 2 miles I-170
Route: I 170 Baltimore

Days of week: Monday Tuesday Saturday

Counties (start/end): Frederick/Frederick

Show Details

ABC-5122815
Use This Permit
100%: match

Type: SHOP

Description: SHOP beginning prior Exit 204 extending 2 miles I-895
Route: I 895 Laurel

Days of week: Tuesday

Counties (start/end): Garrett/Garrett
Show Details

ABC-5968998
Use This Permit
100%: match

Type: LANDSCAPE

Description: LANDSCAPE beginning prior Exit 11 extending 2 miles I-895
Route: I 895 Rockville

Days of week: Tuesday Wednesday

Counties (start/end): Montgomery/Montgomery

Show Details

ABC-5748443
Use This Permit
100%: match

Type: OOTS

Description: OOTS beginning prior Exit 20B extending 2 miles I-270
Route: I 270 Potomac

Days of week: Tuesday Wednesday Friday Saturday

Counties (start/end): Montgomery/Montgomery

Show Details

ABC-54560649
Use This Permit
83% match

Type: OTHER

Description: OTHER beginning prior Exit 27 extending 2 miles I-695
Route: I 695 Potomac

Days of week: Sunday

Counties (start/end): Prince George's/Prince George's

Show Details

ABC-5938652
Use This Permit
83% match

Type: DISTRICT

Description: DISTRICT beginning prior Exit 1 extending 2 miles I-270
Route: I 270 Wheaton

Days of week: Monday Friday Saturday

Counties (start/end): Garrett/Garrett

Figure 5-6 Permit Search Results

m

The user may click any page number to jump to that page, or may click the “>" or “<” to move
forward or backward one page. The user may also use the “>>” or “<<” links to jump to the last
or first page of results directly. In figure 4-7 the second page of results for the search is shown.
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Main Window

Edit Permit Info: Planned Closure @ MD

Type an EORS tracking number, or search on tracking number,
permit type, work description, focation, route name, permittee,

Search: ABC-5 TUESDAY]|

Maiches are showr in order of search refevance. Click the link to the feft of a permit to use it.

start county, end county, and days of week.

Search

[#] Active and Queused Only

Match Tracking Numbers on:
[¥] Final Four Digits Only

1322 matching permits found.

MTA-1858175
Use This Permit
50% match

< £ 1234557891011121314 5 ==
N

Type: LANDSCAPE

Description: LANDSCAPE beginning prior Exit 1 extending 3 miles I-270
Route: I 270 Gaithersburg

Days of week: Sunday Monday Tuesday Friday

Counties {(start/end): Prince George's/Prince George's
Show Details

SHA-5653870
Use This Permit
50% match

Type: LANDSCAPE

Description: LANDSCAPE beginning prior Exit 1 extending 3 miles I-270
Route: I 270 Bowie

Days of week: Sunday Tuesday Thursday Friday

Counties {start/end): Montgomery/Montgomenry
Show Details

MTA-2137465
Use This Permit
50% match

Type: CONSTRUCTION

Description: CONSTRUCTION beginning prior Exit 42 extending 2 miles
I-495

Route: I 495 Potomac

Days of week: Monday Tuesday Wednesday Thursday Saturday
Counties {start/end): Allegany/Allegany

Show Details

ABC-32113617
Use This Permit
S50% match

Type: UTILITY

Description: UTILITY beginning prior Exit 1 extending 2 miles 1I-695
Route: I 695 Westminster

Days of week: Tuesday Wednesday

Counties {start/end): Anne Arundel/Anne Arundel

Show Details

SHA-6991897
Use This Permit
S0% match

Type: OOTS

Description: OOTS beginning prior Exit 304 extending 2 miles I-170
Route: I 170 Bowie

Days of week: Sunday Tuesday

Counties (start/end): Anne Arundel/anne Arundel

Show Details

SHA-4796246

Use This Permit
S5N% matrh

Type: TRAFFIC

Description: TRAFFIC beginning prior Exit 42 extending 3 miles 1-495
Route: I 495 Laurel

Days of week: Tuesday

Figure 5-7 More Permit Search Results

Help

m
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For each permit in the search results, the system shows a summary of the permit data. A “Show
Details” link is provided that allows the user to view the full permit details. Once this link has
been clicked the details are shown below the permit summary row, and the link text changes to
“Hide Details™ as shown in figure 4-8. Clicking the “Hide Details” link will return the user to
the prior view where only the summary information for that permit is visible.

Matches are shown in order of search refevance. Click the fink to the left of 8 permit to use it.

L= ALV S O RS S Y

Match Tracking Mumbers on:
Final Four Digits Only

133 matching permits found.

<< = 1234567891011 121314 = ==

MTA-1858175
Use This Permit
50% match

Type: LANDSCAPE

Description: LANDSCAPE beginning prior Exit 1 extending 2 miles I-270
Route: I 270 Gaithersburg

Days of week: Sunday Monday Tuesday Friday

Counties (start/end): Prince George's/Prince George's

Stand

—
Active S YES
Permit Type LAMDSCAPE
I LAMDSCAPE beginning prior Exit 1 extending 3
General |\Work Description miles 1-270

SHA Traffic Control

ard SHA TCS string

Time Start:

08/05/10 01:38 End: 08/056/10 04:25

Days Of Week: Sunday Monday Tuesday Friday

Location|Start

End

Lanes

Location Gaithersburg
Route I 270 East Exit # Exit 1
Map # E10 Coordinates 70.23432 W, 39.2345 N

County: Prince George's
zone description
County: Prince George's
zone description 1

Left shoulder, Lane 2

Milepost: 42.2 Work Fone: start of work

Milepost: 45.7 Work Zone: end of work

Contract

Contract Number
Submission Date

District Approval
Granted

contract number string 1

08/05/10 22:52

YES ( by District approval name 1 on 08/06/10 07:12
)

SHA Contact Permittee

Field field contact Permittee
Contact name 1 Mame § & 5 Structures, Inc
Phone 555-234-phon Address 12323 Permittee Lane Baltimore
Pager 555-234-page MD 21202
Contacts| Cell Phone 555-234-cell Contact ;
permittee contact person

Fax 555-234-2fax Person

Phone 555-122-phon

Pager 555-123-page

Cell Phone 555-123-cell

Fax 555-123-2fax

SHA-5653870
Use This Permit
50% match

Type: LANDSCAPE

Description: LANDSCAPE beginning prior Exit 1 extending 2 miles I-270
Route: I 270 Bowie

Days of week: Sunday Tuesday Thursday Friday

Count start/end): Montgomery/Montgomery
Ii_ShowDetai

MTA-2137465
Use This Permit

Type: CONSTRUCTION

Description: CONSTRUCTION beginning prior Exit 42 extending 2 miles
I-495

Route: I 495 Potomac

Figure 5-8 Show/Hide Permit Details

m
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When the user decides that they have found the permit that they are searching for, they may click
the “Use This Permit” link to the left of the summary (as shown in figure 4-9) to immediately
associate the permit with the CHART planned closure. Doing so will return the user to the
details page for the planned closure.

[ Active and Queued Only it

Match Tracking Numbers on:
Final Four Digits Only

138 matching permits found.
Matches are shown in order of search refevance. Click the fink to the left of 3 permit to use it.
1234507891011 121314 = ==

Type: MATERIALS_AND _TESTING
Description: MATERIALS_AND_TESTING beginning prior Exit
ABC-5444734 204 extending 2 miles I-695

m

Use This Route: [ 595 Glen Burnie
Per Days of week: Monday Tuesday Wednesday Thursday
100 tch Saturday

Counties (start/end): Frederick/Frederick
Show Details

Type: OTHER o _ _ _
ABC-5126587 gﬁ:grll_[g:é%n: OTHER beginning prior Exit 32 extending 3
g:fT-I;?'S Route: [ 295 Rockville
100% tmatch Days of week: Tuesday Wednesday Thursday Saturday

Counties (start/end): Allegany/allegany
Show Details

Type: TRAFFIC
Description: TRAFFIC beginning prior Exit 37 extending 3

ABC-5571472

- miles I-270
g:fT-I;?'S Route: I 270 Wheaton _
100% rnatch Days of week: Tuesday Thursday Friday Saturday

Counties (start/end): Allegany/allegany

Show Details

Type: MATERIALS AND_TESTIMG

Description: MATERIALS _AND_TESTING beginning prior Exit
- 42 extending 3 miles I-695

Use This . ;

Permit Route: [ 695 Baltimore

100% rmatch Days of week: Monday Tuesday Thursday Friday Saturday
: ronnntisc fetart feandY- Fradericrk iFradarick

ABC-5333091

Figure 5-9 Use Search Result
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Once the user has associated a permit with the CHART Planned Closure, either by using a
suggested permit or from the search results pages, they are returned to the Planned Closure
details page where they can see the full details of the permit that is associated with the event. If
the user is not satisfied with the selected permit they may click the “Edit Permit Info” button to

start the process over again, or they may click the “Clear Permit” button to remove the

association and return the Planned Closure Event to a state where it has no permit associated.

The Planned Closure details page is shown in figure 4-10.

General Info Permit Info Lane Closures Response Motification EventHistory Summary Assocated Events

Permit Info

EORS Tracking Number: ABC-1005531

Active YES

Permit Type 00T5

Work Description 00TS beginning prior Exit 37 extending 3 miles 1-270
SHA Traffic Control Standard SHA TCS string

General

Start: 08/06/10 01:38  End: 08/06/10 04:25

U3 Days Of Week: Tuesday Thursday Saturday

Location Silver Spring
Route 270 East Exit # Exit 37

. |Map# EI10 Coordinates 70.23432 W, 39.2345 N
Location

Lanes Left shoulder, Lane 2

Start  County: Allegany Milepost: 43.3 Work Zone: start of work zone description
End County: Allegany Milepost: 45.7 Work Zone: end of work zone description 1

Contract Number contract number string 1
Contract|Submission Date 08/05/10 22:52
District Approval Granted YES ( by District approval name 1 on 08/06/10 07:12)

SHA Contact Permittee
Field Contactfield contact name 1 Permittee NameS & S Structures, Inc

Pager 353-234-page Contact Person permittee contact person
Cell Phone  555-234-cell Phone 555-123-phon
Fax 555-234-2ax Pager 555-123-page

Cell Phone 555-123-cell

Fax 555-123-2fax

(Contact:

Phone 555-234-phon Address 12323 Permittee Lane Baftimore MD 21202

‘ CIeaerﬂ‘ EditPermitInfo H False Alam

General Info Permit Info Lane Closures Response Motification EventHistory Summary Assocated Events

Lane Closures

Figure 5-10 Planned Closure Event with Associated EORS Permit
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If the user opts to clear the permit by clicking the “Clear Permit” button they will be asked to
confirm that they actually want to remove the association before the permit is actually cleared as
shown in figure 4-11. Clicking “Cancel” will result in the permit not being disassociated from
the Planned Closure event. Clicking “OK” will remove the association and the Planned Closure

Details page will show no permit associated with the event (Figure 4-1).

|
1y

Permit Info

EORS Tracking Number: ABC-1005531

Active YES

General Permit Type 00TS

SHA Traffic Control Standard SHA TCS string

Work Description Q0TS beginning prior Exit 37 extendin

Start: 08/06/10 01:38  End: 08/05/10 04:25

12 Days Of Week: Tuesday Thursday Saturday

The page at http://localhost says:

2

Q Are you sure that you want to disassociate the permit from this Event?

Location Silver Spring
Route 1270 East

Location Map # E10

Cancel

Exit # Exit 37

Coordinates 70.23432 W, 39.2345 N

Start  County: Allegany Milepost: 43.3 Work Zone: start of work zone description
End County: Allegany Milepost: 45.7 Work Zone: end of work zone description 1
Lanes Left shoulder, Lane 2

Contract Number
Contr ission Date

contract number string 1
08/05/10 22:52

District Approval Granted YES ( by District approval name 1 on 08/06/10 07:12 )

SHA Contact Permittee
Field Contactfield contact name 1 Permittee Name S & G Structures, Inc
Phone 555-234-phon Address 12323 Permittee Lane Baltimore MD 21202
[, Pager 555-234-page Contact Person permittee contact person
Cell Phone  555-234-cell Phone 555-123-phon
Fax 555-234-2fax Pager 555-123-page

Cell Phone 553-123-cell
Fax 555-123-2fax

General Info Permit Info Lane Closures Response Notification Event History Summary Associated Events

Clear Permit H Edit Permit Info H False Alam

m

Figure 5-11 Clear Permit Confirmation
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5.2 System Interfaces

The class diagrams in this section describe the CORBA interface classes and relationships that
are being added or modified to support the EORS Integration feature.

5.2.1 Class Diagrams

5.2.1.1 EORS (Class Diagram)

This diagram shows interfaces and classes that define the EORS system data that is
available to the CHART system.

«enumeration»
PermitType
«type»
«enumeration» 1 1| EORSRoutelnfo CONSTRUCTION
EORSRouteType SHOP
routeNo:long B'ﬁ[ﬁ'l{CT
INTERSTATE location:String 00TS
wg type:RouteType LAND SCAPE
L_TERM _CONTINUOUS
MATERIALS_AND_TESTING
SURVEY
1 TRAFFIC
OTHER
1
1
«type»
«interface» Permit 1
EORSSystem 1 *
trackingNo:String 1 «type»

[ B

isActive:boolean

isQueued:boolean

getPermits():Permi] IaslModlﬁedDatem_mestamp
i f ; i Ti r i startCountyName:String

gelPermltsMud|ﬁedSlnce(nmes‘amp.Tl‘mestamp).Permnﬂ endCountyName:Sting

\ workDesc:String

\ permiteeName:String

\ type:PermitTypelinfo

4 routeDetails:Routeinfo

\ - contractNumber:String

\ ° daysOfweek:octet

PermitTypelnfo

type:PermitType
typeDescription:String

Modified for R6 EORS Integration. BI

Figure 5-12 EORS (Class Diagram)

5.2.1.1.1 EORS.Routelnfo (Class)

This class contains information about the route affected by an EORS permit.

5.2.1.1.2 EORS.RouteType (Class)

This enumeration describes the types of routes supported by the EORS system.

5.2.1.1.3 EORSSystem (Class)

This interface shows the operations that are available for querying the list of permits
currently available from the EORS system database.

CHART R6 Detailed Design 5-17 09/21/2010



5.2.1.1.4 Permit (Class)

This class represents an EORS permit. It shows a subset of the data elements available for
each permit.

5.2.1.1.5 PermitType (Class)
This enumeration defines the permit types supported by the EORS system.

5.2.1.1.6 PermitTypelnfo (Class)

This class contains information related to the type of an EORS permit.
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5.3 EORS Module

5.3.1 Class Diagrams

5.3.1.1 EORS Module Classes (Class Diagram)

This diagram shows the classes that compose the EORS Service module and the
relationships between them.

«interface» Modified for R6
EORSSystem - Added the getPermitsModifiedSince() method.
«interface» | [|—— -
ServiceApplicationModule B

ServiceApplication m_svcApp; getPermits ():Permit]
DefaultServiceApplicatonProperties m_props; getPermits Modified Since(times tamp:Times tamp) :Permiff]

iniialize(ServiceApplicaton app):boolean
getVersion() : ComponentVersion
traderGroupUpdated() :void
shutdown(ServiceApplication app):boolean

"

| EORSModule Il 1| EORSSystemimpl Ll 1
> >

1 executeQuery(query:DBQuery<T>):ArrayList<T>
executeQueryUsingConn(query:DBQuery<T>,conn:Connection):ArrayList<T
executeQuery(query:SingleResultDBQuery<T>):Object

/| executeQueryUsingConn(query:SingIeResuIDBQuery<T>,conn:Connecn‘on‘:Ohjecv

DBBase

R6 Changes the A4
EORS System Impl

o use the new «interface»
DBFramework. DBQuery
N
\
\\
\ getQuerySQL():String
\ handleResults(rsetResultSetdb:DBBase,conn:Connection):Array List<T>
N A
N\
\ [
AN H
GetPermitsQuery

N
——————finds permits usingp—————— modifiedSinceTimestampMillis long

GetPermitsQuery ()
GetPermits Query (modifiedSince:long

Figure 5-13 EORS Module Classes (Class Diagram)

5.3.1.1.1 DBBase (Class)

This class provides a base class that application DB classes can extend OR delegate to in
order to take advantage of the DBQuery interface for performing database queries.

5.3.1.1.2 DBQuery (Class)

This interface should be implemented by any class that acts as a database query that can be
executed by the DBBase and returns 0 to many records.

5.3.1.1.3 EORS Module (Class)

This class provides an implementation of the ServiceApplicationModule framework for the
EORS module.
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5.3.1.1.4 EORSSystem (Class)

This interface shows the operations that are available for querying the list of permits
currently available from the EORS system database.

5.3.1.1.5 EORSSystemIimpl (Class)

This class implements the EORSSystem CORBA interface. It is the CORBA object that
the CHART system calls to get EORS permits from the EORS system database.

5.3.1.1.6 GetPermitsQuery (Class)

This class provides an implementation of the DBQuery interface that will return a
collection of EORS.Permit objects. It can be used to find all permits, or all permits that
have been modified since a specified timestamp.

5.3.1.1.7 Service Application Module (Class)

This interface is implemented by modules that serve CORBA objects. Implementing
classes are notified when their host service is initialized and when it is shutdown. The
implementing class can use these notifications along with the services provided by the
invoking Service Application to perform actions such as object creation and publication.
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5.3.2 Sequence Diagrams

5.3.2.1 EORSSystemIimpl:getPermitsModifiedSince (Sequence Diagram)

This diagram shows the processing performed when a client requests the list of permits
modified since a specified date/time. The system creates a new GetPermitsQuery using the
client provided timestamp. The EORS database is then queried to get all permits that have
been modified since the specified time. If an error occurs a CHART2Exception will be
thrown, otherwise the set of Permits returned from the query will be returned to the client.

o4

i !EORSSystemlmgl GetPermitsQuery is DBBase
Client created with the specified
| timestamp.
getPermitsModifiedSince(timestamp

create v GetPermitsQuery

executeQuery (getPermitsQuery )—P

[Error]
CHART2EXxception

D Permit[]

Figure 5-14 EORSSystemImpl:getPermitsModifiedSince (Sequence Diagram)
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5.4 EORS GUI

5.4.1 Class Diagrams

5.4.1.1 EORSDataClasses (Class Diagram)

This diagram shows the data classes that are used for maintaining a cache of EORS permits
and searching it.

PermitSearch Results
«enumeration»
TrackingNumberMatchMethod getSearchlD(): Identifier
getMatches(): PermitSearchScore[]
java.util. TimerTask STARTS WITH getSearchText(): String )
STARTS WITH OR LAST4 get TrackingNumberMatchMethod(): TrackingNumberMatchMethod
CONTAINS . getlsActiveOrQueuedOnly(): boolean
getNumPages():int
static fromValue(val: String): TrackingNumberMatchMethod getPageNum():int
getPageResults(pageNum:int): PermitSearchScore([]
EORSPollTask getCurrentPageResults(): PermitSearchScore[]
|_setActivePage(pageNum:int): void.
m_isSynch: boolean java.util. Timer 1
run():void 1
10 *
PermitSearchScore «type»
Permit
1 1
trackingNo: String
EORSDataManag er getMatchScore():float isActive: boolean
getPermit(): WebPermit isQueued: boolean
m_lastPermitUpdateTimeMillis: long . lastModifiedDate:timestamp
1 startCountyName: String
refreshPermits():void endCountyName: String
synchronizePermits(): void workDesc: String
searchPermits(criteria: String, activeOrQueuedOnlyboolean, permiteeName: String
trackingNumMatchMethod: TrackingNumberMatchMethod): PermnSearchScore[] type:PermitTypelnfo
etPermits(activeAndQueuedOnly: boolean): WebPermit[] routeDetails: Routelnfo
contractNumber: String
1 |_daysOfWeek:octet,
*
- 1
Web Permit 1

getSearchScore(criteria: String, trackingNumMethod: TrakingNumberMatchMethod): PermitSearchScore
checkTrackingNumberMatch(criterai: String, method: TrackingNumberMatchMethod): boolean
getTrackingNo(): String 1
isActive():boolean &
isQueued():boolean

Figure 5-15 EORSDataClasses (Class Diagram)

5.4.1.1.1 EORSDataManager (Class)

This class is responsible for managing the cache of EORS permits.

5.4.1.1.2 EORSPollTask (Class)

This class is used to asynchronously refresh or synchronize the cache of EORS permits
using a Timer.

5.4.1.1.3 java.util.Timer (Class)

This class provides asynchronous execution of tasks that are scheduled for one-time or
recurring execution.
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5.4.1.1.4 java.util.TimerTask (Class)

This class is an abstract base class which can be scheduled with a timer to be executed one
or more times.

5.4.1.1.5 Permit (Class)

This class represents an EORS permit. It shows a subset of the data elements available for
each permit.

5.4.1.1.6 PermitSearchResults (Class)

This class holds the results of a permit search for the purposes of retaining the search results
and allowing the user to view them.

5.4.1.1.7 PermitSearchScore (Class)

This class is capable of holding the search score for a particular permit during a search.

5.4.1.1.8 TrackingNumberMatchMethod (Class)

This class enumerates the possible ways that tracking numbers can be checked to see if they
match character input.

5.4.1.1.9 WebPermit (Class)

This class provides a GUI wrapper around an EORS permit.
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5.4.1.2 EORSServletClasses (Class Diagram)

This diagram shows the classes involved in allowing users to search EORS permits.

dnterfacer 1 1 dnterfacer
RequestHandler RequestHandler Supporter

EORSRegHdIr Tem pObjectStore
1 stoesseach o !
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, resp:HIp: ponse, ctx:Context, supporter RequestHandlerS upporter):Sting add(key-Object, value:Object, maxAgeSec : int): void
pS! , respiHIpS ponse, ctx:Context, supporter.RequestHandl i createTempObjectiD() : Stri
JSOl p: quest, resp:Htp: ponse, ctx:Context, supporterRequest getObject(key : Object) : Object
removeObject(key : Object): Object
touchObject(key : Object) : Object
1 1 getObjectsOfType(class : Class) : Object]]

EORS DataManager
1| m_lastPemitUpdateTimeMillis:long
hes pemmits >
refreshP emits(:void
synchronizeP emits(void
activeOrQueuedOl
dQueuedOnly: ‘ebP emit]]
PermitSear chResults
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getCurrentP ageResults(:PemnitS earchS corel]
setActivePage(pageNunintjvoid

Figure 5-16 EORSServletClasses (Class Diagram)

5.4.1.2.1 EORSDataManager (Class)
This class is responsible for managing the cache of EORS permits.

5.4.1.2.2 EORSReqHdIr (Class)
This class handles the requests for suggesting and searching EORS permits.

5.4.1.2.3 PermitSearchResults (Class)

This class holds the results of a permit search for the purposes of retaining the search results
and allowing the user to view them.

5.4.1.2.4 PermitSearchScore (Class)
This class is capable of holding the search score for a particular permit during a search.
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5.4.1.2.5 RequestHandler (Class)

This interface specifies methods that are to be implemented by classes that are used to
process requests.

5.4.1.2.6 RequestHandlerSupporter (Class)

This interface is implemented by any class that can provide access to objects or methods
that are helpful to request handlers.

5.4.1.2.7 TempObjectStore (Class)

This class provides a self cleaning storage area for temporary objects.
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5.4.2 Sequence Diag

5.4.2.1 EORSRegHdIr:handleSearchEORSPermitsRequest (Sequence Diagram)

This diagram shows the processing performed when a user performs EORS permit
searching activities (either starting a new search, or paging through the results of a

rams

previously performed search). The EORSReqHdIr checks if the user can manage traffic
events. If not, an error is shown. If so, the EORSReqgHdIr checks for a searchlD parameter.

If this is null, it indicates that the user is starting a new search, so the

handleNewEORSPermitSearch private method is called. If it is not null it indicates that the

user is paging through the results of a prior search, so the

handleExistingEORSPermitSearch private method is called. In either case, if an error is
returned it is displayed for the user. If no error is returned the EORSSearchResults velocity
template is returned for the user to veiw the results.

X

. EORSRegHalr
Client EORSRegHdIr

handleSearchEORSPermitsReques?,

canU
[User does not have

Manage Traffic Events]~———"-
error

handleExistingEORS

[error]

SenvetUtil

)
serManageTrafficEvents
<

F—getldentifierPararm("searchiD")—>}

[searchID is null]

[searchID is not null]
PermitSearch(req, resp, ctx, supporter,

Error.vm

handleNewEORSPermitSearch(req, resp, ctx, supporter)

searchiD)

Figure 5-17 EORSReqHdIr:handleSearchEORSPermitsRequest (Sequence Diagram)
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5.4.2.2 EORSRegHdIr:handleNewEORSPermitSearch (Sequence Diagram)

This diagram shows the processing performed when a user performs EORS searches in the
CHART GUI. First a check is performed to see if the user has the Manage Traffic Events
functional right. If the user does not have this right, an error message is returned for
display. Otherwise the searchlD parameter is queried from the current http request. If this
parameter is missing, then this is a new EORS permit search and the EORSReqHdIr calls
the handleNewEORSPermitSearch private method. If the parameter is found, the
handleExistingEORSPermitSearch private method is called instead. Both methods will
either throw an exception if there is an error that prevents the search from succeeding, or
will return the EORSSearchResults.vm to display the results of the search.
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Figure 5-18 EORSReqgHdIr:handleNewEORSPermitSearch (Sequence Diagram)
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5.4.2.3 EORSRegHdIr:handleExistingEORSPermitSearch (Sequence Diagram)

EORSReqHdIr

ha

EORSReqgHdIr

ndIeExistingEORSPermitSear;El

[PermitSearcResults

------- not found]-====---

error

igeturn EORSSearchResults.vm

SenvetUtil

TempObjectStore

This diagram shows the processing performed when a user chooses to change which page
of results they are viewing from an EORS permit search. The request handler gets the
TempObjectStore from the RequestHandlerSupporter. It then reads the searchID and
pageNum parameters from the current request. Next the search results are queried (by
searchID) from the TempObjectStore. If the TempObjecStore does not contain search
results with the specified ID an error message is returned for display to the user. Otherwise,
the PermitSearchResult is updated with the page number the user requested. The
TempObjectStore is then called to touch the search results in order to keep them from
timing out. Finally the PermitSearchResults are placed in the context of display by the
returned EORSearchResults.vm velocity template.

| |
ReqguestHandlerSupporter

) )
:-getTempObiectStore%'

t€--TempObjectStore- --.

getTri mmedParameterCsearchID ’)ﬁ-

mber-------------

getObject(searchID)

K- gearch ID
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------------- page n
LI LI LI LI LI LI -

-PermitSearchResults

Context

PermitSearchResults

etCurrentPage(page)
<--- i T :
)
) )
) )
touchObject(searchID H
- e e ccecccccccmcce e cccccccccccc——ee 4
put('searchResults", searchResults)
6 ....................

Figure 5-19 EORSReqHdIr:handleExistingEORSPermitSearch (Sequence Diagram)
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5.4.2.4 EORSRegHdIr:handleSuggestEORSPermitsJSONRequest (Sequence Diagram)

This diagram shows the processing performed in order to provide suggested EORS permits
when a user is typing in the search text input. This diagram shows how the servlet handles
the request for suggestions and assembles a JSON response that includes the EORS permits
to suggest. The EORSReqHdIr request handler gets the request from the MainServlet and
gets the value of the "trackingNo", "maxResults" and "trackingNumMatchMethod"
parameters. A TrackingNumberMatchMethod instance is then obtained for the specified
parameter value. The GUI then reads the value of the "activeOrQueuedOnly" input
parameter from the request to determine the scope of the search to perform. Next the
request handler calls the EORSDataManager getPermits() method to get the list of permits
to check. Before looping over the permits a JSONArray is created to hold any matching
permits. Then each WebPermit is checked to see if its tracking number matches using the
user requested method of matching (start or last four, last four only) If the WebPermit is a
match a JSONObejct is created that represents the permit and added to the results array.
Finally the response JSONObiject is created, the results array is put into it, and the response
JSONODject is sent.
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Figure 5-20 EORSReqHdIr:handleSuggestEORSPermitsJSONRequest (Sequence
Diagram)
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6 Use Cases — Lane Configuration

The use case diagrams depict new functionality for the CHART R6 lane configuration feature
and also identify existing features that will be enhanced. The use case diagrams for this feature
exist in the Tau design tool in the Release6 area. The sections below indicate the title of the use
case diagrams that apply to this feature.

6.1 CHART

6.1.1 LaneConfiguration (Use Case Diagram)

This diagram shows use cases related to lane configurations and lane status.
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Figure 6-1 LaneConfiguration (Use Case Diagram)

6.1.1.1 Change Lane Direction (Use Case)

The lane configuration editor shall allow the user to change the traffic flow direction for a
particular lane. This includes setting a lane to be multi-directional to indicate alternating
use of a single lane. The editor shall allow the user to use hot keys to set the traffic flow
direction. The ability to use "multi-directional” can be disabled as part of the initialization
of the lane configuration editor.
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6.1.1.2 Customize Lane Configuration (Use Case)

The system allows the user to customize a lane configuration after they have selected a lane
configuration from the list of nearby and standard lane configurations. The user can add
lanes to the configuration or remove them. The user can choose to remove all lanes so they
can start "“from scratch".

6.1.1.3 Edit Lane Configuration and Status (Use Case)

The system shall provide an http web service interface that allows lane configurations to be
edited via a web page for use in client applications. This interface shall allow the client to
initialize the lane configuration editor to customize certain aspects of the editor, and shall
notify the client (via http request) when the editing session is completed so that the
application can make use of the lane configuration and status as specified by the user.
Customization supported during initialization of the lane configuration editor includes the
following: Title for the editor; optional search criteria to be used to find nearby lane
configurations for selection; optional initial lane configuration and status, to be used to pre-
populate the editor when editing an existing configuration; name/value pairs to be passed
back to the initiating application when the session has completed to allow application
specific data to be carried through the editor; a list of optional features to be enabled (such
as the ability to set a lane direction to bi-directional, and the feature that initializes lane
states to unknown when a lane configuration is first selected.) Data provided to the client
when the user finishes editing includes the lane configuration and status and any
name/value pairs provided during initialization. As soon as the user changes any data within
the lane editor, the lane editor will display a warning that their changes are not saved until
they hit the submit button.

6.1.1.4 Edit Traffic Event Lane Configuration and Status (Use Case)

An operator with the manage traffic events user right may edit the lane status of a traffic
event, including changing direction for a particular lane. This only applies to open Planned
Roadway Closures, Incidents, and Special Events.

6.1.1.5 Override Lane Status Change Time (Use Case)

The user can override the system recorded time that indicates when a lane was opened or
closed.

6.1.1.6 Record Lane Closure (Use Case)

The lane configuration editor shall allow the user to specify the status of each lane in the
configuration as being open, closed, or unknown. A feature shall also exist to allow the
user to set all lanes to open without having to set the status individually for each lane. Hot
keys for setting lane status will be supported. The system will record the date/time a lane is
opened or closed. When the lane configuration is initialized to include (not disable) the
feature that sets the initial lane status in the main direction to unknown, then When a user
makes the first change to the status of a lane in the main direction whose status was initially
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defaulted to "unknown™, the system will set the status of all other lanes in the main
direction that have a status of "unknown" to "open".

6.1.1.7 Render Lane Configuration and Status (Use Case)

The system shall provide an interface to allow a lane configuration graphic to be rendered
given a lane configuration and status.

6.1.1.8 Select Lane Configuration (Use Case)

The system shall allow the user to select a lane configuration that most closely resembles
the roadway from a list that contains the following: - Lane configurations obtained from the
mapping database that are nearby the traffic event - Lane configurations previously
specified by users that are nearby the traffic event - Standard lane configurations

The list of lane configurations will allow the user to see the source of the lane configuration
(mapping database, user specified, standard).

The list of lane configurations will be sorted in the following order: nearby user specified
lane configurations, ordered by distance from the point specified at initialization, if any
(nearest to furthest); nearby lane configurations from the mapping database, ordered by
distance from the point specified at initialization, if any (nearest to furthest); standard lane
configurations.

The list of lane configurations presented to the user will not include any duplicate
configurations.

When a lane configuration is selected (including the case where the first one in the list is
selected by default), all lanes in the same direction as the primary direction specified when
the editor was initialized will be set to a status of "unknown". All lanes in the opposing
direction will be set to a status of "open". This feature is optional and must be enabled as
part of the initialization of the lane editor. (The CHART GUI will enable this feature when
it initializes the lane editor).

6.1.1.9 Set Nearby Lane Configuration Search Radius (Use Case)

An administrator can set the radius used by the system when it searches for lane
configurations that are nearby a traffic event.

6.1.1.10 Specify Lane Configuration (Use Case)

The user shall be able to specify the configuration of a roadway at a certain point, including
the types of lanes included and the position of lanes relative to each other. The lane
configuration editor will be initialized with the lane configuration and status provided
during initialization of the editor if provided. Otherwise it will automatically pre-select the
first lane configuration in the list of available lane configurations (which is sorted as
specified in Select Lane Configuration).
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6.1.1.11 Store User Specified Lane Config (Use Case)

When the user submits the lane configuration editor and the editor initialization included a
lat/long and route, the system shall store the lane configuration as the user entered lane
configuration for that location and record a timestamp of when the configuration was
created. If a lane configuration already exists for that location, the newer lane configuration
will replace the older lane configuration. (Note that if the lane configurations are identical
this has the net effect of updating the timestamp). The timestamp is useful to allow old lane
configurations to be removed from the database periodically if needed.

6.1.1.12 View Lane Configuration and Status Textually (Use Case)

The system shall provide a read-only textual description of the specified lane configuration
and status.

6.1.1.13 View Lane Configuration and Status Graphically (Use Case)

A graphic shall show the type of each lane and the status of each lane (open, closed, or
unknown). The direction of travel for each lane is also shown, including the current traffic
flow direction. The graphic uses patterns in addition to colors to indicate lane status to
make the status accessible to colorblind users.

6.1.1.14 View Nearby Lane Configurations (Use Case)

The system will include lane configurations that are nearby based on search criteria
provided when the lane configuration editor is initialized, if any. Any nearby
configurations found that meet the search criteria are presented for selection as part of the
list of lane configurations available to the user. The nearby lane configurations will include
lane configurations from the mapping database and also lane configurations that have been
customized by users. The system will use the specified lat/long and a specified radius to
find nearby lane configurations. When specified as part of the search criteria, the main
route will be used to filter the nearby lane configurations for the specified route.

6.1.1.15 View Traffic Event Lane Status (Use Case)
The system shall show a graphic image depicting the roadway at the scene of a traffic event.
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6.1.2 ManageTrafficEvents (Use Case Diagram)
This diagram models the actions that an operator may take that relate to traffic events.
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Figure 6-2 ManageTrafficEvents (Use Case Diagram)

6.1.2.1 Add Text to Event History (Use Case)
An operator with the proper functional rights may add text to a traffic event's event history.

6.1.2.2 Associate Event (Use Case)
An operator with the proper functional rights may associate related traffic events.

6.1.2.3 Change Event Attributes (Use Case)

An operator with the proper functional rights may edit traffic event information after the
event has been created. This includes closing the event, adding text to the event history,

recording lane closures, and recording organization and resource arrivals.

6.1.2.4 Change Event Type (Use Case)
An operator with the proper functional rights may change the traffic event type.
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6.1.2.5 Change Lane Direction (Use Case)

The lane configuration editor shall allow the user to change the traffic flow direction for a
particular lane. This includes setting a lane to be multi-directional to indicate alternating
use of a single lane. The editor shall allow the user to use hot keys to set the traffic flow
direction. The ability to use "multi-directional™ can be disabled as part of the initialization
of the lane configuration editor.

6.1.2.6 Close Event (Use Case)

An operator with the proper functional rights may close an event.

6.1.2.7 Copy Traffic Event (Use Case)
The user with the correct functional rights will be able to create a copy of an existing traffic
event.

6.1.2.8 Create Incident Event (Use Case)

An operator with the proper functional rights may create a new incident event.

6.1.2.9 Create Traffic Event (Use Case)

The user with the correct functional rights may add a new traffic event. When creating a
traffic event, the system will show the user a list of existing traffic events that may be
duplicates of the new event being created based on the user's selections for the new event's
location. This existing feature will be changed in R3B2 to ensure external and pending
events do not appear as possible duplicate events.

6.1.2.10 Edit Traffic Event Lane Configuration and Status (Use Case)

An operator with the manage traffic events user right may edit the lane status of a traffic
event, including changing direction for a particular lane. This only applies to open Planned
Roadway Closures, Incidents, and Special Events.
6.1.2.11 Get Event History Text (Use Case)
An operator with the correct functional rights may view the text entries that have been
added to an event.
6.1.2.12 Merge Traffic Events (Use Case)
This use case represents the merge traffic event operation. A user with manage traffic event
right merges the data of two traffic events. See MergeTraffic Events use case diagram.
6.1.2.13 Modify Traffic Event (Use Case)

An operator with the proper functional rights may edit traffic event information after the
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event has been created. This includes responding to the event, editing lane status, editing
location, associating with another event, and specifying other event attributes.

6.1.2.14 Record Lane Closure (Use Case)

The lane configuration editor shall allow the user to specify the status of each lane in the
configuration as being open, closed, or unknown. A feature shall also exist to allow the
user to set all lanes to open without having to set the status individually for each lane. Hot
keys for setting lane status will be supported. The system will record the date/time a lane is
opened or closed. When the lane configuration is initialized to include (not disable) the
feature that sets the initial lane status in the main direction to unknown, then When a user
makes the first change to the status of a lane in the main direction whose status was initially
defaulted to "unknown", the system will set the status of all other lanes in the main
direction that have a status of "unknown" to "open".

6.1.2.15 Record Organization Notification And Arrival (Use Case)

An operator with the proper functional rights may record the participation of various
organizations in the event resolution.

6.1.2.16 Record Resource Notification And Arrival (Use Case)

An operator with the proper functional rights may record the participation of various
resources in the event resolution.

6.1.2.17 Respond to Traffic Event (Use Case)

The system allows an operator to control devices in response to an event through the use of
a response plan. The user may add devices to the plan, select the desired state of the
devices, then activate the plan. Any of the devices used by the event response plan may be
deactivated while the event is open by removing the item for that device from the plan.
When the event is closed, if the response plan is active, it will be deactivated automatically.

6.1.2.18 Search EORS Permits (Use Case)

The system will allow the user to perform a text search on the following fields of an EORS
permit: permit tracking number, start county name, end county name, permit type, route
location, route type, route number, work order description, permittee name, contract
number and days of week. The system will score each matching permit based on the
percentage of the user entered search terms were found in these fields and will present the
results in order of relevance. The user will be shown a summary of each matching permit
and will be able to show/hide additional details about each permit.

6.1.2.19 Search Traffic Events (Use Case)

An operator with the proper functional rights may search the CHART system for traffic
events.
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6.1.2.20 Set EORS Permit for Planned Roadway Closure Event (Use Case)

A user may set the EORS permit associated with a planned roadway closure event. Doing
so will set the EORS permit tracking number into the planned roadway closure event
details. The system will assist the user in finding the correct EORS permit by suggesting
potential matching permits as the user types a permit tracking number. In the event that the
user does not see the permit they are looking for in the list of suggested permits, the system
will provide a more advanced searching capability that will search on other fields of the
permit (in addition to the tracking number). The user will be able to specify if the list of
permits considered for suggestion or searching should be limited to only the active and
queued permits, or if all permits currently available in the EORS system should be
considered.

The user will be able to indicate if permit tracking numbers should be considered to match
their search terms if the permit number starts with the user entered text (only) or contains
the user entered text anywhere within the permit number. Additionally the user may
indicate that the permit may start with or end with (last 4 digits) the user entered text.

6.1.2.21 Specify Event Location (Use Case)

The event location choices will be populated using data from the CHART Mapping
application database.

By default, MD will be selected as the state.

If the selected state is MD, the user will be required to select a predefined MD
county/region. If a route is specified, the user will first select a route type from a pick list
("1, "US", or "MD") and the route type will be used to populate the list of predefined
routes. To specify a route, the user will be required to select one of the predefined routes if
the state is MD. If the state is not MD, the user will be able to enter a county name / region
name and route number as freeform text.

If a route number is specified, the user will be able to select intersecting roads by route
number or route name, or specify the state or county milepost. Additionally the user will be
able to specify whether the traffic event is at, prior, or past the intersecting feature ("at" will
be selected by default).

If the state is MD, the list of intersecting route numbers and names will be populated for the
user as suggestions; however, the user can still specify freeform text for an intersecting
route number, route name, county milepost, and state milepost even if the state is MD.

6.1.2.22 Specify Expected Duration (Use Case)

An operator with the proper functional rights may specify the expected duration of an
event.
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6.1.2.23 Specify WebsiteTraffic Alert Settings (Use Case)

An operator with the proper functional rights may specify whether or not the traffic event
warrants a "Traffic Alert” on the public CHART web site, and may optionally provide
specific alert text to be associated with the Alert.

6.1.2.24 Take Event Offline (Use Case)
The system periodically checks for closed events and takes them offline provided that a
configured interval of time has elapsed since the event was closed.

6.1.2.25 View Lane Configuration and Status Textually (Use Case)
The system shall provide a read-only textual description of the specified lane configuration
and status.

6.1.2.26 View Potential Duplicate Events (Use Case)

An operator with the correct functional rights will be presented with a list of potential
duplicate traffic events based on the event location. The operator will have the option to
then merge these events.

6.1.2.27 View Suggested EORS Permits (Use Case)

As the user types in the search field the system will present a set of suggested permits based
on the permit tracking number. The suggested permits will each display the tracking
number and some summary information about the permit as well as a link/button that
allows the user to associate the permit to the planned closure directly from the suggestion.

6.1.2.28 View Traffic Events (Use Case)

An operator with the correct functional rights may view a traffic event.
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6.2 Mapping

6.2.1 GISLaneConfigWebService (Use Case Diagram)

Find Nearby Lane
Configurations
by Location

A

Requesting Client
Store Lane Configuration

for a Location
& Route Information

Figure 6-3 GISLaneConfigWebService (Use Case Diagram)

6.2.1.1 Find Nearby Lane Configurations by Location (Use Case)

The service will allow a requesting client to query lane configurations nearby a specified
location. The client will specify a Location, Radius, and Route, if available. The system
will locate lane configurations within the given radius of the location, and will filter the
results by the specified route, if any.

6.2.1.2 Store Lane Configuration for a Location & Route Information (Use Case)

The service will allow the requesting client to store a lane configuration for a specified
location and route. Each request will be authenticated based upon public/private key,
request body, client ID, and a signature. If a lane configuration already exists for the
specific location and route, the newer lane configuration will replace the older lane
configuration. A timestamp will be saved for each posted lane configuration.
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7 Detailed Design — Lane Configuration

7.1 Human-Machine Interface

7.1.1 Lane Configuration

7.1.1.1 Traffic Event Details Page

The Roadway Conditions section of the traffic event details page is changed to no longer allow
status editing of the lane configuration directly on this page. Before a lane configuration is
initially selected for the event, this section of the page looks the same as it did in R5:

Roadway Conditions

Road Surface
Condition:

The road configuration has not been defined for this traffic event.

Unspecified il

| EditRoad Configuration _][ False Alarm ]

Figure 7-1 Roadway Conditions Section in Traffic Event

After a lane configuration has been specified, the lane image is shown (and per-lane tooltips are
available) but the user can no longer click on lanes to set their status and direction:

Roadway Conditions

Direction: East

Road Surface

Condition: Unspecified b

Road Configuration 'y 1apes sach dirvescion with lafr shourder and an / off ramps
Description:

Lane Closure
Description:

(For Notification): WE-SH, EB-LF RT off ramp CL

westhound-shoulder, eastbound-left right off ramp dosed

Legend

= W open

M Closed
B unknown

| EditRoad Configuration J[ False Alarm |

Figure 7-2 Roadway Conditions Popup
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Instead, all edits to the lane configuration and status occur from the lane editor. The lane editor
is accessed by clicking the Edit Road Configuration button.
7.1.1.2 Lane Editor Popup

When the user clicks the Edit Road Configuration button on the traffic event details page, the
lane editor window will pop up:

Lanes: Incident @ I-70 WEST AT NEW DESIGN RD [Other]

Available Graphics: (Hide]

[ ] Bioecte |

Closures:

Description:
4 lanes each direction with shoulders on both sides

@) (Careal

Figure 7-3 Lane Editor Popup

If a roadway configuration was not previously selected for the traffic event, the form will appear
with a list of all available configurations shown on the left (see above). The available lane
configurations include first any “nearby” lane configurations that are found. Nearby lane
configurations are found based on the location of the traffic event; a query is made into a GIS
database to find lane configurations for the roadway specified in the event location that are close
to the location of the event (if any). These nearby lane configurations can be either specified by
users, or part of the State’s roadway database. The user specified configurations will be listed
first, ordered by distance from the event, followed by configurations from the roadway database,
also ordered by distance from the event. Standard (default) lane configurations, which are
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always the same and are not based on proximity to the traffic event, will be included after any
nearby configurations. The first configuration listed will be selected by default and its graphic
will appear on the right side of the form.

If a roadway configuration was previously specified for the traffic event and the editor has been
launched to change that configuration, the existing configuration will be pre-selected and its
current status shown. The list of available graphics for selection will initially be hidden:

Lanes: Incident @ I-70 EAST AT E SOUTH ST [Collision, Personal Injury]

[Switch Graphic)
H EH HE #H H B H H

[F il o o e e i o

. “ALI.Gpen .

W oelee 2 <)

Closures:

Description:
4 lanes each direction with left shourder and on / off ramps

@ Cancel

Figure 7-4 Lane Editor Popup

The Switch Graphic link can be used to cause the list of available graphics to appear.
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7.1.1.2.1 Selecting a Graphic

Available Graphics: (Hide)

Page Down ]

Figure 7-5 Selecting a Lane Configuration

The user can choose a different graphic to work with using the Available Graphics list. To
choose a new graphic, the user can click on any of the graphics in the list. The Page Up and
Page Down buttons can be used to view the prior or next page of graphics. After a graphic is
selected, the Available Graphics list will be hidden, and the graphic will appear in the main area
of the page and be available for edits and specifying lane status and direction.

7.1.1.2.2 Adding Lanes

The plus signs above and below the lane graphic allow a lane to be added at the location of the
plus. The plus signs below the lane graphic are used to add lanes in the direction shown on the
bottom of the graphic, and the plus signs above the graphic are used to add lanes in the direction
shown on the top of the graphic.
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Figure 7-6 Lane Insertion Points

After clicking a plus sign, a list of available lane types appears, allowing the user to select the
type of lane to be added:

Add Eastbound Lane

Left / Right On Ramp

Left / Right Off Ramp

Left / Right Merge Lane

Left / Right Turn Lane

Left / Right Acceleration Lane
Left / Right Deceleration Lane

Cancel

Figure 7-7 Lane Types for New Lane

The lane type is selected by clicking on its link.

7.1.1.2.3 Selecting Lanes

One or more lanes can be selected (by clicking on them) to perform an operation on the lanes.
Selected lanes are indicated with a transparent color change to highlight the lane. (In the graphic
below, three of the westbound lanes are selected). A selected lane can be unselected by clicking
on it again.
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’ [l Oren ] I [ Closed ] I 88 Unknown ] ’ i 21 Open ]
’ “West l ’ “East ] ’ E]AIternaTjng ]

| BlDelete | | PfDelet= Al | | 45 Edit Time Changed |

Figure 7-8 Selecting Multiple Lanes

The action buttons below the graphic automatically become enabled or disabled depending on
whether the action is appropriate for the number of lanes selected:

eThe lane state buttons (Open, Closed, Unknown), traffic flow direction buttons (West, East,
Alternating), and the Delete button are only enabled when one or more lanes are selected.

eEdit Time Changed is only enabled if a single lane is selected
eAll Open and Delete All are always enabled regardless of how many lanes are selected

7.1.1.2.4 Removing Lanes

To remove one or more lanes, the lanes are first selected as described above. Clicking on the
Delete button will delete the selected lanes. (Note that changes are not saved until submitting the
editor form.)

Clicking on Delete All will remove all lanes from the graphic.
If all lanes are removed from the graphic, the graphic will appear as a single line with plus signs

at the top and bottom for adding lanes. At this point the user can either add single lanes using
the plus signs, or can switch to a predefined lane configuration.
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Figure 7-9 Empty Lane Configuration

7.1.1.25 Setting Lane Status

To set the status of one or more lanes, the lanes are first selected as described above. The user
can then click on the Open, Closed, or Unknown buttons to set the selected lanes to the specified
state.

Clicking on All Open will mark all lanes as Open. This shortcut may be helpful when a traffic
event is ready to be closed.

7.1.1.2.5.1 Default Lane Status

An optional feature supported by the Lane Editor, which is used by the CHART GUI, is the
ability to set the default lane status. If the editor is brought up for the first time for a traffic
event, or if the user switches to a new lane configuration graphic, the lanes in the primary
direction (i.e., the direction of the traffic event) are set to Unknown status while the lanes in the
non-primary direction are set to Open. This feature allows an operator to define the road
configuration before the real lane status is known, which helps avoid confusion that might be
caused by marking the lanes as either Open or Closed before the real status is known.

For example, the picture below shows an example of lanes being set to their default status for
this lane configuration, given that the primary (traffic event) direction is West:
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Figure 7-10 CHART Default Status for Lane Editor

As soon as the user marks any lane in the primary direction as either Open or Closed it is
assumed that the user knows the status of the lanes, so at that point the default status is over and
all of the Unknown lanes in the primary direction are set to Open.

7.1.1.2.6 Setting Lane Direction

To set the traffic flow direction of one or more lanes, the lanes are first selected as described
above. The user can then click on the direction buttons (e.g., East, West, North, South, Inner
Loop, or Outer Loop, or Alternating) to set the selected lanes’ traffic flow. (Alternating traffic
flow indicates the use of a single lane for both directions in an alternating fashion, using traffic-
controlling mechanisms such as a flagging operation or stop lights.) The ability to set a lane
direction to Alternating is an optional feature of the lane editor used by the CHART GUI.

When the direction is changed, the blue direction arrows will change to indicate the new
direction.

7.1.1.2.7 Editing Status Change Time

To set the time when a lane’s status really changed (as opposed to when the user changed the
status), a single lane is selected and the Edit Time Changed button is clicked. This brings up a
small popup:

Lane State Changed Time

08/17/2010 1655 =]

Submit Cancel

Figure 7-11 Setting Lane State Changed Time
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Clicking on the calendar icon brings up a more complex control that allows the user to choose
the date and time:

Char]
s: Incident @ KE Lane State Changed Time
August 2010
LT Mow = =

S50 Mo Tu We Th Fr 5a
1 2 3 4 5 & i
B 5 10 11 12 13 14

8 18 47 1& 1% 20 21

22 23 24 25 28 27 28

29 30 3

3 4 2 & AM
8 10 11 12 PM

= =

00 05 10 15 20 25
[.GPE"] [.ClDSE 30 35 40 45 50 55 | Open

Exact minutes:| 59
’ “West ] ’ “ East Select Date and Time

[ B Delete ] [ §28 Delete Al ] [ 9% Edit Time Changed ]

Figure 7-12 Setting Lane State Changed Time (Advanced)

When done editing the date/time on the calendar control, the user clicks Select Date and Time,
which populates the date/time into the Lane State Changed Time pop up’s text field. Then the
user clicks Submit to apply the new time to the lane.

7.1.1.2.8 Textual Status

The Lane Editor will display a description of the lane closure status, and a description of the lane
configuration. These descriptions will be automatically updated as changes are made.

An example is shown below:
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Closures:
1/4 westbound-center left traffic lane closed

Description:
4 westbound and 3 eastbound traffic lanes, with shoulders, right on ramps,
right off ramps, and median.

Figure 7-13 Textual Lane Status

7.1.1.29 Changes Not Saved Warning

When the user makes any changes in the lane editor, a warning message (shown below) appears
to warn them that their changes are not saved until they submit the form.

Changes will not be saved until you click the OK button.

Figure 7-14 Changed Not Saved Warning

This message appears at the top and bottom of the lane editor as soon as the user makes a change
to the lane configuration or status.
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7.2 System Interfaces

The class diagrams in this section describe the CORBA interface classes and relationships that
are being added or modified to support the Lane Configuration feature.

7.2.1 Class Diagrams

7.2.1.1 TrafficEventManagement (Class Diagram)

This class diagram contains all classes relating to Traffic Events

CHART R6 Detailed Design 7-21 09/21/2010



aintoriaces
TratticEventFaciory
qe!Name[) string
AT EventType by pe. Bacic Evenibaia v antDats,
pivata, A s "
LugEmry[] boolean T M I “enumeration»
Toke! n, ergeinfo
O G
P rpiData, MergeSection section MERGE_SECTION_BASIC_EVENT
o LogEntryf] boolean eresting) : Tr M valu MERGE_SECTION ROAD, CONDITION
FaiioEvenitype type. SasicEvanbata cvenioaa, - ' INGIDENT-VEHICLES 1oL veD
Gfler X «typedefy MergeAction ISABLED,_VEHICLES, TAG_AND_MAKE
LOQE""Y[J bw‘ea" T TrafficEventList D\SAELED VEH\CLES REASON
eate Token token, 1 MERGE_USE_TARGET DATA.
m.hcgmnwe /b, Bas s EventData van(Data. MERaE-USE-O0ReE-DATA COCESTION Bvent
pivata M ERGE-USE-ONIGN, G DATA SPECIALEVENT
Eoaknmd Jod 2an Do bsiean : S e
0le: WEATHER_
getTiaieLnts  aficEven ot EACE-SECTION ASSCCIATED EVENTS
geidiand . : MERGE™SECTION PARTICIPANTS
!EORSPevm\IS ():PermitList MERGE_SECTION_RESPONSE_PLAN
cintertaces
Responseparicipation
R
. " B 1 «typedef»
20ken token }
MODIFIED FOR R3B3 hasEeenNohhed) void 1
Added createTrafficEventFromExtemalEvent ww"“"ﬂ"'wmﬂ'mE*AW$S; ;"m,,mm“,me, ”
«intortaces remove(AccessToken token) L
EntyOuner,
A
“ntoracer [ 1
TrafticEvent

«interface»
ResourceDeployment

nterface
OganizationParticipation

getTypen : TafficEventype

addLogEnn .
L ogEnty Withsiats ; void setRespondedToEveni(AccessToken iok olean hasArived) ol
dages pons elter 1pv:m1 0 -vod . nasResnm\ded) void selDepavledmeScene(ActessTokenlok
a tesponseparticipation() :vo uvemdePespundeﬂT\me(AccessTDke olean hasDeparted) : void
B e B0 Yl 0 - void ivesiamp respondedTime) : Yoid ovemdeAmva\T\me(AccessToken token,
vel iati voi tamp amvalTime) : void
close() : void uvemdebepamlreﬂme[kccEssl’ok
g\xfg'"dlgc‘:;u‘;ﬂ;metl  void mesiampaeparareTime) : void
getAssociatedEvents() : Identifier[] «interfaces «interface»
getkistory (filter : LogFiller, maxCount) : LogQueryResults Commandstatus AudioClipOuner
getRoadwayLocation() : RoadwayLocation
isPrimary() : boolean
b0t ResponsePlanitem Data
ey : p pant] ng m_description
getBasicEventData() : BasicEventData Cypeden siing m_de e Bimingog0
SetName() : void N Identifier m _targetl
setSource( void «interfaces 11 i EventType
setreciion ResponsePlanitem o <uin
etDelayCl tﬁ":ﬂ() VUN‘ boolean isActive getTargetID():Identifier
setfaisedlam | void boolean hasBeenExecuted| Fececliableq  boolean
5‘3“5‘;;:‘0&"“0"“,22“:?2;53”( ken, boolean m_modified execuie(Access Toke:
Kenboolean isoveriaden, | getTargeunqidendfier gam";ﬁﬁng:;f:g‘:gx“,w,d
Locat Vol . ken tok i
TOOFIEOroR Roes - se(saeneclea'euﬁymvun“m”) oid execute(AccessToken token)void vevnkeExec\muﬂ()r\acc‘ecsép:le‘r;awéeg‘\/‘
setcon RPspnnSPP\anHemDﬂa gatarvoid dentifier item D}y
Added setLocation() etMa Queuetengmu Ivme“ void B e 5 1 \sUsmgohlecl(\demmevllnmec!IDs)hou\e n
nvcmncuclayc\cmnnmco void hasBeonExecuted(boole Trafh
g::::::zf:gmmid‘hﬂa ;::gégﬂ:\pﬁf:nsoszmk:gnmm ltemstate rpistate)void gg:,;,;;gmgg;gowdm,,e,
revokeExecution() : void se!Descvlmlun(AccessToken token,
mergeEvenifoken AccessToken, srcEventiD: Idenifier, tiption)-v o)
einfoList : MergelnfoList, \SUSmgaﬂec!(\uennnev[] nh‘ecﬂDs)hunlean P cypedels
K mmandSiatus Commangsiaus)  void . remove(Access Token token):v. of responcemaniemList
initiatorld memmen revokeExecution(AccessTiken token):void
deletePending(AccessToken)
e malintetestma(heccasToRen token, boolean flaghvoi
rerameraton, |
. LaneConfigReferenceDirection e
cunion» NORTH
Eventinitiator EAST 1
OUTER_LOOP —o LaneConfiguration
discriminator: EventinitiatorTy pe
userinitiator. EventinitiatorUserData gting m_configuraiiondescription -1 «typedef,
g g P! ty p
Lanef] mlanes —< figurationLi
LaneConllqRe'erenceDHecnun m_referenceDi LaneConfigurationList
1 getLanes(:Lane]]
winterfaces
RoadvayEvent K
', «enumeration» «enumeration»
Lanestate LaneTrafficFlowDirection
getLaneConfiguration():LaneConfiguration Removed from the IDL i
SetcaneConiiguraiiontacc ess Token token, CaneContiguration m configurationname LANE_OPEN PRIMARY.
Coniguraiion Iane Contig) - Lane.m_offsetFromLeft =] LANE CLOSED OPPOSITE
overideLaneOpenCloseTim (A Token tokel - LaneState.LANE_NOT_EXIST LANE_ UNKNOWN BIDIRECTIONAL
Lane chaﬂgedlane)vum I NONE
i 1
1 cenumeration»
N,
| | | | | N LaneType
nterfacen nterfacen dinterface» «nterfaces interface ‘SHou
TRAFFIC L
Lane COcLECTon, u.srmsumw
TUNNEL_LAR:
TOLL _LARE
LaneState m_currentState CoNreR Yorn_ Lane
LaneraificFloudiecilon m_directionOiTravel RioiT o
Timesiamp m_timeStatechanged RS OrF AP
aneTypem §pe RIGHT M ERGE_LANE
string m. ESC”DUD" RIGHT_ ACCEL ERATION_LANE
booleanm_orientedSameAsConfigReferencedl} | RIGHT~TORN- LANE
ainterfaces RIGHT- DECCLERATION_ LANE
Incident CEFT O Rave
«interface» «interface» LE;' ACCELERAHON LANE
LE LA
losure 1 — A
sewveniclebaaiiccess Token oken, ] cnterfaces 1 tEE{ ggzglgggm LaNE
inci i vehi Vo i i
setType(AccessToken token, CongestionEvent DOUBLE_YELLOW.
incidentType type)void
setRoadConditions (Access Toke token, m_recuring
oid
uvemaetunewwcmsenme( \, isRecurring(AccessToken token)
Aoospaloken token, setRecurmng(AccessToke token
ong laneaisetFrom Soan
Tlmesxamnnmeweneﬂovclused)vm‘ FUTURE. boolea

Figure 7-15 TrafficEventManagement (Class Diagram)

7.2.1.1.1 ActionEvent (Class)

This class models roadway events that require an operations center to take action but do not

fit well into the other event categories. An example of this type of event would be debris in
the roadway.
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7.2.1.1.2 AudioClipOwner (Class)

This interface allows the AudioClipManager to check whether there are any parties
interested in an audio clip. If no AudioClipOwners claim interest in a clip, the clip can be
deleted.

7.2.1.1.3 CommandStatus (Class)

The CommandStatus CORBA interface is used to allow a calling process to be notified of
the progress of a long-running asynchronous operation. This is normally used when field
communications are involved to complete a method call. The most common use is to allow
a GUI to show the user the progress of an operation. It can also be used and watched by a
server process when it needs to call on another server process to complete an operation.
The long running operation typically calls back to the CommandStatus object periodically
as the command is being executed, to provide in-progress status information, and it always
makes a final call to the CommandStatus when the operation has completed. The final call
to the CommandStatus from the long running operation indicates the success or failure of
the command.

7.2.1.1.4 CongestionEvent (Class)

This class models roadway congestion which may be tagged as recurring or non-recurring
through the use of an attribute.

7.2.1.1.5 DisabledVehicleEvent (Class)

These class models disabled vehicles on the roadway.

7.2.1.1.6 DMSRPIData (Class)

The DMSRPIData class is an abstract class which describes a response plan item for a
DMS. It contains the unique identifier of the DMS to contain the DMSMessage, and the
DMSMessage itself.

7.2.1.1.7 EntryOwner (Class)

Interface which must be implemented by any class which is responsible for putting an
ArbQueueEntry on a device's arbitration queue. This validate method of this interface can
be called by the device to determine continued validity of the entry (either during recovery
or as a final check of the validity of an entry before putting its message on the device).

7.2.1.1.8 Eventlnitiator (Class)

This union contains information about the entity or entities involved in the initiation of a
traffic event. This can be the schedule, if a schedule was involved in initiating the event,
and/or a user, if a user was involved in initiating the event. This union allows for possible
expansion in future releases, where traffic events may be initiated by a schedule without
user confirmation, or by CHART devices (traffic sensors, weather sensors, etc.) or external
interfaces (RITIS, etc.) initially with, or possibly later without, user involvement.
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7.2.1.1.9 HARRPIData (Class)

This class represents an item in a traffic event response plan that is capable of issuing a
command to put a message on a HAR when executed. When the item is executed, it adds
an ArbQueueEntry to the specified HAR, which stores the entry in its MessageQueue.
When the item's execution is revoked, or the item is removed from the response plan
(manually or implicitly through closing the traffic event) the item asks the HAR to remove
the entry. The HARRPIData object also allows specification of a subset (0 to all) of the
HARNotifier devices (SHAZAM or DMS devices acting as SHAZAMS) to be activated if
and while the message is being broadcast on the HAR.

7.2.1.1.10 Incident (Class)

This class models objects representing roadway incidents. An incident typically involves
one or more vehicles and roadway lane closures.

7.2.1.1.11 Lane (Class)

This class represents a single traffic lane at the scene of a Roadway Event.

7.2.1.1.12 LaneConfigReferenceDirection (Class)

This enumeration restricts the possible reference directions for a lane configuration, which
is necessary because the lane offsets are defined relative to the "left" side, which is an
ambiguous term. For example, if the direction is North then "left" to the West, but if the
direction is South (also valid on a North-South roadway) then "left" could be considered (if
not for this enumeration) to East. Thus if the direction of the lane config were to change
from North to South, the lanes would "flip™ unintentionally. This enumeration holds the
reference direction for a North-South roadway to always be to the West (regardless of
whether the direction of the event is North or South), and holds similarly for East-West
roadways and beltways (Inner-Outer loops).

7.2.1.1.13 LaneConfiguration (Class)

This class contains data that represents the configuration of the lanes.

7.2.1.1.14 LaneConfigurationList (Class)

A collection of LaneConfiguration objects.

7.2.1.1.15 Lane State (Class)

This enumeration lists the possible states that a traffic lane may be in.

7.2.1.1.16 LaneTrafficFlowDirection (Class)

Defines the possible directions of traffic flow, relative to the lane orientation.
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7.2.1.1.17 Lane Type (Class)

This enumeration lists the types of lanes.

7.2.1.1.18 Merge Action (Class)
This enumeration specifies how to merge a section of data during a traffic event merge
operation.

7.2.1.1.19 Merge Info (Class)

This value type is passed between Chartlite to Chart to provide instructions for performing
the merge

7.2.1.1.20 Merge Section (Class)

This idl enum defines values for each merge section

7.2.1.1.21 Organization Participation (Class)

This class is used to manage the data captured when an operator notifies another
organization of a traffic event.

7.2.1.1.22 PlannedRoadwayClosure (Class)
This class models planned roadway closures such as road construction. This interface will
be expanded in future releases to include interfacing with the EORS system.

7.2.1.1.23 Resource Deployment (Class)
This class is used to store the data captured when an operator deploys resources to the scene
of a traffic event.

7.2.1.1.24 Response Participation (Class)
This interface represents the involvement of one particular resource or organization in
response to a particular traffic event.

7.2.1.1.25 ResponseParticipationList (Class)

A collection of Response Participation objects.

7.2.1.1.26 ResponsePlanltem (Class)

Objects of this type can be executed as part of a traffic event response plan. A
ResponsePlanltem can be executed by an operator, at which time it becomes the
responsibility of the System to activate the item on the Response Device as soon as it is
appropriate.
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7.2.1.1.27 ResponsePlanltemData (Class)

This class is a delegate used to perform the execute and remove tasks for the response plan
item. Derived classes of this base class have specific implementations for the type of
device the response plan item is used to control.

7.2.1.1.28 ResponsePlanltemList (Class)

A collection of ResponsePlanltem objects.

7.2.1.1.29 ResponsePlanltemStatus (Class)

This structure contains data that describes the current state of a response plan item.

7.2.1.1.30 Roadway Event (Class)

This class models any type of incident that can occur on a roadway. This point in the
hierarchy provides a break off point for traffic event types that pertain to other modals.

7.2.1.1.31 SafetyMessageEvent (Class)

This type of event is created by an operator when he/she would like to send a safety
message to a device.

7.2.1.1.32 Special Event (Class)

This class models special events that affect roadway conditions such as a concert or
professional sporting event.

7.2.1.1.33 TrafficEvent (Class)

Obijects of this type represent traffic events that require action from system operators.

7.2.1.1.34 TrafficEventFactory (Class)

This interface is supported by objects that are capable of creating traffic event objects in the
system.

7.2.1.1.35 TrafficEventList (Class)

A collection of TrafficEvent objects.

7.2.1.1.36 WeatherSensorEvent (Class)

This class models roadway weather events such as snow or fog that are reported by the
system's weather monitoring devices. Operators will need to manually enter the
information in these events for this release. In future releases, these events will be
automatically generated by the system.
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7.2.1.1.37 WeatherServiceEvent (Class)

This class models roadway weather events such as snow or fog that are manually entered by an
operator in response to receiving an alert from the national weather service.

7.3 Lane Config Utility Package

7.3.1 Class Diagrams

7.3.1.1 LaneConfigModelClasses (Class Diagram)

This diagram contains classes used for modeling a lane configuration. The classes mirror
those defined in the TrafficEventManagement IDL, but do not use the IDL generated
classes.
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CHART2 LaneConfigUtil.Model.
LaneConfiguration

LaneConfig

«enumeration»
CHART2 LaneConfigUtil.Model.

ReferenceDir

LaneConfiguration(refDir : CHART2 LaneConfigUti.ModelLaneConfigRefere
configDesc :String)

getDescription() : String

geUSON(lncIudeLanes boolean) : JSONObject

getLanes() :CHART2.LaneConfigUti.Model.Lane[]

getLanes(indexes :List<Integer>) : CHART2.LaneConfigUti.Model.Lane]]

getReferenceDir() : CHART2.LaneConfigUti.Model.LaneConfigReferenceDi

getClosureDesc() : String

getCIosureDesc(supporter :LaneConfigDescriptionSupporter) : String

getNumLanes() :int

isEmpty() :boolean

getNumLanesClosed() :int

createClone() :CHART2.LaneConfigUti.Model.LaneConfiguration

getLanelntervals() : ArrayList<HomogenousLanelnterval>

addLane(lane : CHART2 LaneConfigUtil.Model.Lane) :void

addLane(insertionldx :int, lane : CHART2 LaneConfigUtl.Model.Lane) :void

removeLanes(lndexes List<Integer>) :void

removeAllLanes() :void

getLane(idx:int) :CHART2.LaneConfigUtl.Model.Lane

isinDefaultState(primary Dir : CHART2.Utility .Direction) :boolean

setUnknownLanesOpen(primaryDir : CHART2.Utility Direction) : void

getSuggestedConfigDesc() : String

|__setConfigDesc(configDesc : String) : void

updateindexedLaneDescs() ::\l/md

*

East
North
OuterLoop

getJSON() : JSONObject

$fromDir(dir : CHART2.Utility Direction) :
CHART2.LaneConfigUtil.ModelLaneConfigReferenceDir
getDir() : CHART2.Utility Direction

CHART2.LaneConfigUtil.Model.
HomogenousLanelnterval

*

[—Ccreates for building dscriptions™ 2]

m_laneType : CHART2.LaneConfigUti.Model.LaneType
m_orientation : CHART2 LaneConfigUti.Model.LaneOrientation
m_lanes :ArrayList<CHART2.LaneConfigUtl.Model.Lane>

addLane(lane : CHART2.LaneConfigUti.Model.Lane) :void
getCompatibleintervalsHashKey() : Object

getLanes() :ArrayList<CHART2 LaneConfigUtl.Model.Lane>
getLanesLeftToRight() : ArrayList<CHART2 LaneConfigUti.Model.Lane>
getLaneType() :CHART2.LaneConfigUtil.ModelLaneType
isLaneCompatible(lane : CHART2.LaneConfigUtil.Model.Lane) :boolean
numCIosures() int

numLanes() :it

CHART2.LaneConfigUtil.Model.

m_desc :String
m_timeStateChangedMillis :long

_gelOr\emanon() CHART2 LaneConfigUtl.Model.LaneOrientation

get)SON() : JSONObject

getOrientation() : CHART2.LaneConfigUti.Model.LaneOrientation
getState() :CHART2.LaneConfigUtil.ModelLaneState
getTimeStateChanged() :long

getType() :CHART2.LaneConfigUti.Model.LaneTyp
setToDefaultState(primary Dir : CHART2.Utility . Dlrecnon) void
se(TlmeStateChanged(nmeMlllls long) :void
setDesc(desc :String) :void

getTraficFlowDirection() : CHART2.LaneConfigUtil. ModeI.LaneTrafﬁcFIolerecnon

L 1 «enumeration»
- <P CHART2 LaneConfigUtil.Model.

Lane(type : CHART2.LaneConfigUtil.ModelLaneType, LaneType

orientation : CHART2.LaneConfigUtl.Model.LaneOrientation,

fowDir : CHART2.LaneConfigUtl.Model.LaneTrafiic FlowDirection, CenterTurnLane

state : CHART2 LaneConfigUtil.Model.LaneState, CollectorDistributor

desc :String) 1 DoubleYellowLine
getDesc() : String <> LeftAccelerationLane

LefDeceleratonLane
LeftMergeLane
LeftOfRamp
LeftOnRamp
LefiTurnLane

Median
RightAccelerationLane
RightDecelerationLane
RightMergeLane

setTrafﬁcFIolerecnon(ﬂoler CHART2.LaneConfigUtil.| ModelLaneTraﬁcFlolerecnon) void RightOfRamp
state :CHART2.LaneConfigUti.Model.LaneState) : v 0id =———— RightOnRamp
1§ 1 RightTurnLane
Shoulder
TollLane
1 1 1 TraficLane
[—TunnelLan
«enumeration» «enumeration» «enumeration» $fromName(enumName) :

CHART2 LaneConfigUtil.Model.

CHART2 LaneConfigUtil.Model.

CHART2.LaneConfigUtil.Model.

CHART2 LaneConfigUtl.Model.LaneType

LaneOrientation LaneTrafficFlowDirection LaneState ggemeﬂAndR|gh(LaneTyp_ePa|rs() :ArrayList<Pair>
getStraightLaneTypes() :
OppositeLaneConfigReferenceDir Bidirectional Open ArrayList<CHART2 LaneConfigUtilModel.LaneType>
SameAsLaneConfigReferenceDir None Closed getDesc() :String
NonDirectional Opposite Unknown getJSON() : JSONObject
Primary getLefiOrRightCoreTypeDesc() : String
getISON() : JSONObiject " getDesc() :String isOffRamp() :boolean
$fromName(enumName) : getJSON() :JSONObject get) SON() :JSONObject isOnRamp() :boolean .
CHART2 LaneConfigUtil.Model.LaneOrientation relatveWidthForDisplay() :int
L—supportsTrafiic() :boolean:
«interface»
CHART2 LaneConfigUtil.Model.
LaneConfigDescriptionSupporter
getClosedDesc() : String
getXOfYSeparator() : String
getLeftDesc() : String
getRightDesc() : String
getMiddleDesc() : String
getCenterLeftDesc() : String
getCenterRightDesc() : String
getDirectonName(dir : CHART2.Utility.Direction) : String
getLaneTypeDesc(laneType :CHART2 LaneConfigUti.Model.LaneType) :String
_ge‘LaneTypePluraISufﬁx(laneTKe :CHART2.LaneConfigUtl.ModelLaneType) :String
H
l CHART2 LaneConfigUtilModel. J
DefaultLaneConfigDescriptionSupporter,
Figure 7-16 LaneConfigModelClasses (Class Diagram)
7.3.1.1.1 CHART2.LaneConfigUtil.Model. DefaultLaneConfigDescriptionSupporter (Class)
This class will provide a default implementation of the LaneConfigDescriptionSupporter
interface, and will produce non-abbreviated lane configuration and lane closure
descriptions.
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7.3.1.1.2 CHART2.LaneConfigUtil.Model. HomogenousLanelnterval (Class)

This class represents a contiguous block of lanes within the lane configuration having the
same orientation and lane type. It is useful for performing analysis on the lanes, such as
when building the lane closure description.

7.3.1.1.3 CHART2.LaneConfigUtil.Model. Lane (Class)

This class mirrors the Lane structure in the IDL. It is used to model a lane without relying
on the IDL.

7.3.1.1.4 CHART2.LaneConfigUtil.Model. LaneConfigDescriptionSupporter (Class)

This interface allows for some customization of the lane configuration description and lane
closure description algorithms. This type of customization is currently used for notification
messages, which require abbreviated descriptions.

7.3.1.1.5 CHART2.LaneConfigUtil.Model. LaneConfigReferenceDir (Class)

This enumeration mirrors the LaneConfigReferenceDirection structure in the IDL. Itis
used to enumerate the lane config reference dir without relying on the IDL.

7.3.1.1.6 CHART2.LaneConfigUtil.Model. LaneConfiguration (Class)

This class mirrors the LaneConfiguration structure in the IDL. It is used to model a lane
configuration without relying on the IDL.

7.3.1.1.7 CHART2.LaneConfigUtil.Model. LaneOrientation (Class)

This enumeration mirrors the LaneOrientation structure in the IDL. It is used to model lane
orientation without relying on the IDL.

7.3.1.1.8 CHART2.LaneConfigUtil.Model. LaneState (Class)

This enumeration mirrors the LaneState structure in the IDL. It is used to model lane state
without relying on the IDL.

7.3.1.1.9 CHART2.LaneConfigUtil.Model. LaneTrafficFlowDirection (Class)

This enumeration mirrors the LaneTrafficFlowDirection structure in the IDL. It is used to
model lane traffic flow direction without relying on the IDL.

7.3.1.1.10 CHART2.LaneConfigUtil.Model. LaneType (Class)
This enumeration mirrors the LaneType structure in the IDL. It is used to model lane type
without relying on the IDL.

7.3.1.2 LaneDisplayClasses (Class Diagram)

This diagram shows classes involved in rendering a lane configuration graphic and
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providing access to metadata for the image.

CHART2.LaneConfigUtil.LaneDisplay.

LaneDisplay
1 1] CHART2.LaneConfigUtil.Model.
LaneConfiguration
getLogicalWidth(lanes : CHART 2.LaneConfigUtil. Model.Lane[]) : static int
getHeight() : int 1’

getWidth() : int

getJSON() : JSONObject

getLaneConfiguration() : CHART 2. LaneConfigUtil. Model. LaneConfiguration
getLanePixelRects() : CHART 2.LaneConfigUtil. LaneDisplay. LanePixelRect[]

A 1T

CHART2.LaneConfigUtil.LaneDisplay.
LanePixel Rect

*

CHART2.LaneConfigUtil.Model.
- 1 1 Lane

getJSON() : JISONObiject T
getLane() : CHART 2. LaneConfigUtil. Model. Lane
getLaneConfigldx() : int

intHeight() : int

intMaxX() : int

intMaxY() : int

intMinX() : int

intMinY() : int

intWidth() : int

CHART2.LaneConfigUtil.LaneDisplay.
GIFLaneDisplay CHART2.LaneConfigUtil.LaneDisplay.
TempGIlFLaneDisplayManager

m filename : String
m_byteArr : byte[] m_renderOptions : CHART 2.LaneConfigUtil. LaneDisplay. RenderO ptions
m_tempFileDir : File

m gifFilenamePrefix : String

[

$encodeGIFAsTempFile(config : CHART 2. LaneConfigUtil. Model. LaneConfiguration, | 0..n, *

renderOptions : CHART 2.LaneConfigUtil. LaneDisplay. RenderO ptions, |——————@| m_currentLaneDisplay : GIFLaneDisplay

filenamePrefix : String, m_priorLaneDisplays : Vector<GIFLaneDisplay>

directory : File) : static GIFLaneDisplay
$encodeGIFAsByteArr(config : CHART 2. LaneConfigUtil. Model. LaneConfiguration, TempG I FLaneDisplayManager(gifFilenamePrefix : String,

renderOptions : CHART 2. LaneConfigUtil. LaneDisplay. RenderOptions) : tempFileDir : File, maxImageFilesToKeep : int,

static GIFLaneDisplay renderOptions : CHART 2. LaneConfigUtil. LaneDisplay. RenderO ptions)
getFilename() : String createGIF(config : CHART 2.LaneConfigUtil. Model. LaneConfiguration,
getBytes() : byte[] primaryDir : CHART 2. Utility. Direction) : GIFLaneDisplay
getJSON() : JISONObject getCurrentLaneDisplay() : GIFLaneDisplay

getManagedLaneDisplays() : GIFLaneDisplay[]
clearCurrentLaneDisplay() : void
clearManagedLaneDisplays(deleteFiles : boolean) : void
isLaneConfigRefDirUp(dir : CHART 2. Utility. Direction) : boolean
getRequestedHeightPixels() : int

CHART2.LaneConfigUtil.LaneDisplay.
RenderOptions

m_trafficLaneWidthPixels : int
m_imageHeightPixels : int
m_laneSeparatorLineWidthPixels : int
m_abbreviateDirNames : boolean
m_laneConfigRefDirUp : boolean

Figure 7-17 LaneDisplayClasses (Class Diagram)

7.3.1.2.1 CHART2.LaneConfigUtil.LaneDisplay. GIFLaneDisplay (Class)

This class represents a Lane Display image represented by GIF-encoded data. The data is
typically stored in a file (in which case the filename will not be empty); however, the data
can instead be stored in memory in a byte array (in which case the filename will be empty).

7.3.1.2.2 CHART2.LaneConfigUtil.LaneDisplay. Lane Display (Class)

This class is used to render a given LaneConfiguration object, and to provide a data model
of the rendered graphic that can be used to identify lane attributes within the graphic. If the
configuration changes (i.e., lanes are added or removed) a new Lane Display object will be
needed to model it.
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7.3.1.2.3 CHART2.LaneConfigUtil.LaneDisplay. LanePixelRect (Class)

This class represents data about a lane that is rendered in a lane display graphic. It contains
the bounding rectangle of the lane, and has a reference to the Lane data itself.

7.3.1.2.4 CHART2.LaneConfigUtil.LaneDisplay. Render Options (Class)

This class contains options for rendering lane configuration images.

7.3.1.2.5 CHART2.LaneConfigUtil.LaneDisplay. TempGIFLaneDisplayManager (Class)

This class is used to manage a set of temporary GIF file(s) representing a single lane
configuration display or a single part of the roadway (which can support changing lane
configurations). This stores information for previously rendered images also, to ensure that
images are still available if referenced by a filename that is slightly out of date (for
example, a web page that has not been updated recently may display an older version of the
image). Usually, however, it is only the most current image that is of interest. The
temporary files will be set to be deleted when the process exits, or the application may want
to delete them sooner. The getManagedLaneDisplays() method allows the application’s
cleanup code to avoid prematurely deleting the images, as they are still in use. The lane
graphics will be drawn horizontally, but the orientation of the entire graphic (i.e., which
direction is pointing up vs. down) can be specified to some extent. If the keepPimaryDirUp
parameter is true, the primary direction will always be shown as up (or, if it's a combination
direction, the lane config reference direction will be "up"). If keepPrimaryDirection is
false, the lane config reference direction (N, E, or Outer Loop) will always point up.

7.3.1.2.6 CHART2.LaneConfigUtil.Model. Lane (Class)

This class mirrors the Lane structure in the IDL. It is used to model a lane without relying
on the IDL.

7.3.1.2.7 CHART2.LaneConfigUtil.Model. LaneConfiguration (Class)

This class mirrors the LaneConfiguration structure in the IDL. It is used to model a lane
configuration without relying on the IDL.

7.3.1.3 LaneConfigIDLUtilClasses (Class Diagram)

This diagram contains classes for dealing with IDL-based lane configuration data.

CHART R6 Detailed Design 7-31 09/21/2010



LaneConfigIDLUtil

$laneConfigModelFromIDL(idIConfig : CHART2.TrafficEventManagement.LaneConfiguration) :
CHART2.LaneConfigUtil. Model.LaneConfiguration

$laneConfigModelTolDL (config : CHART2.LaneConfigUtil. Model.LaneConfiguration) :
CHART2.TrafficEventManagement.LaneConfiguration

Figure 7-18 LaneConfigIlDLUtilClasses (Class Diagram)

7.3.1.3.1 LaneConfigIDLUtil (Class)

This class provides lane configuration functionality related to the definitions in the IDL.
7.4 Utility Package

7.4.1 Class Diagrams

7.4.1.1 UtilityClasses3 (Class Diagram)

CHART2Utility Direction ~ [=====1 identical to,and should replace both
chartiite data.WebDirection
East and CHART2.Utility.ObjectCache.ProxyDirecti

EastWest

InnerLoop

InnerOuterLoops Added for R6 AN
None

North

Northeast ’ \

Northwest J/ \ o
OtherAdditonalinfo / \ ) «interface»
OtherNoAdditionalinfo ,l ‘\ java.io.FilenameFilter

OuterLoop v \ A

South / \

Southeast 4 \ ]
SouthNorth S \ ]
Southwest .

West «interface» AgeBasedFilenameFilter

TempFileKeeper

«enumeration» Added for R6. This is virtually
on.

$fromIDLValue(dir :int) : CHART2.Utility .Direction
$fromName(name : String) : CHART2 Utility Direction
$getDirectionIDFromName(name:String) :short AgeBasedFilenameFilter(dir : File,minAgeMinutes :int)
$getDirectionName(idIDir : short) : String getFilenames ToKeep() : List<String> setExcludedFiles(flenames : String[]) : void
$getiDLValues(arr : CHART2.Ufility Direction]]) :shor{]
$getRoadwayDirections(allowComboDirs :boolean,
allowNone :boolean) : CHART2.Utility Direction[]
$values(allowNonRoadwayDirs :boolean,
allowComboDirs :boolean,

allowNonDirectionalDirs :boolean,

allowNone :boolean) : CHART2.Utility Direction[]
addComponentDirsToCollection(

c :Collecion<CHART2.Utility Direction>
containsDirection(dir : CHART2.Ufility Direction) :boolean
getAbbreviation() : String
getBoundName() : String
getDLValue() :short
getName() : String
getOpposingDirection() : CHART2.Utility .Direction
isCombo() :boolean
isDirectional() :boolean
isNone() :boolean
isValidRoadwayDir() :boolean

Figure 7-19 UtilityClasses3 (Class Diagram)

7.4.1.1.1 AgeBasedFilenameFilter (Class)

This class allows files that are older than the specified age to be accepted by the filter.
This would typically be used to delete old files. Filenames to keep can be set into the filter,
and these will not be accepted by the filter.
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7.4.1.1.2 CHART2.Utility.Direction (Class)

This is an enumeration that mirrors the Common::Direction IDL enumeration, but provides
additional functionality.

7.4.1.1.3 java.io.FilenameFilter (Class)

This interface is used to filter files by name.

7.4.1.1.4 TempFileKeeper (Class)

This interface allows a class to "own™ temporary files for the purpose of preventing them
from being deleted by periodic cleanup functionality.

7.5 chartlite.servlet.trafficevents

7.5.1 Class Diagrams

7.5.1.1 chartlite.servlet.trafficevents_classes (Class Diagram)

This diagram shows the various classes that are used to handle requests related to traffic
events.
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TrafficEventReqHdIr

| ResponsePlanReqHdIr I

N

Vb

getPotentialDuplicateEvents XML(req:HtipServletRequest, resp:HtipServietResponse, ctx:Context supporter:RequestHandlerSupporter):String
deletePendingEvent(req:HtpServletRequest, resp:HtpServletResponse, cix:Context, supporter:RequestHandlerSupporter):String
openPendingEvent(req:HtipServietRequest resp:HtipServietResponse, ctx:Context, supporter:RequestHandlerSupporter):String
viewEventDetails (req:HttpServietRequest, resp:HtipServletResponse, ctx:Context, supporter:RequestHandlerSupporter):String
getNearbyDevicesJSON(req:HtpServletRequest resp:HtpServletResponse, ctx:Context, supporter:RequestHandlerSupporter):String
-getNearbyDMSJSONArray(objLocDistList: ArrayList<ObjectLocationDistance>) : JSONArray
-getNearbyHARJSONArray (objLocDistList: ArrayList<ObjectLocationDistance>) : JSONArray
-getNearby TSSISONArray(objLocDistList: ArrayList<ObjectLocationDistance>,loginSession :UserLoginSessionimpl) : JSONArray
-getNearbyCameraJ SONArray (objLocDistList: Array List<ObjectLocationDistance>, loginSession : UserLoginSessionimpl,

supporter :RequestHandlerSupporter) : JSONArray
-popul earbyDeviceLocationJSON(loc : WebObjectLocation, obj:JSONODbject) :void

«interface»
RequestHandler

2

chartlite.servlet.TrafficEventUtility

lookupRequestedEvent(req:HttpServietRequest, supporter:RequestHandlerSupporter):WebTraffic Event
reportScheduleExecutionifSpecified(req:HtipServletRequest supporterRequestHandlerSupporter) :void

TrafficEventXMLReqHdIr

closeAlertifSpecified(req:HttpServietRequest, supporter:RequestHandlerSupporter) :void
redirToEventDetails (eventD Identifier, req:HtipServletRequest resp:HtipServietResponse) :void

D
---------------g

getPendingEvents():WebTrafficEvent]

| Changed in R6 BI | New in R6 BI

LaneConfigReqHdIr

-m_laneEditorService:JAXBWebServiceClient

-m_jaxbContextJAXBContext . i 1 1
| : 0—' JAXBWebServiceClient |

inittaneConfigEditor(req:HtpServletRequest resp:HtpServletResponse, ctx:Context, supporter:RequestHandlerSupporter):String
laneEditorSubmitCallback(req:HttpServietRequest resp:HttpServietResponse, ctx:Context, supporter: RequesﬁandlerSupporner) :String
-createlnittaneConfigEditorRequest(te:WebTrafiic Event):CHART2 xsd laneeditorService InitializeLaneConfigEditorRequest

AddTrafficEventReqHdIr

addTraficEventXML(req:HtipServletRequest resp:HtipServletResponse, ctx:Context, supporter:RequestHandlerSupporter):String
addWebTraffic EventAndRedirectToDetailsPage():void
copyTraficEvent(req:HtpServletRequest,resp:HtipServietResponse, cix:Context, supporter:RequestHandlerSupporter):String
copyTraficEventWithoutForm(req:HtipServletRequest,resp:HtipServietResponse, ctx:Context, supporter:RequestHandlerSupporter):String
copyExternalEventAsCHAR TEventWithoutForm(req:HtipServletRequest resp:HtipServietResponse, ctx:Context, supporter RequestHandlerSupporter):String
createActionEvent(req:HtipServiletRequest resp:HtpServiletResponse, ctx:Context, supporter:RequestHandlerSupporter):String
createCongestionEvent(req:HtpServletRequest resp:HtpServletResponse, ctx:Context, supporter:RequestHandlerSupporter):String
createDisabledVehicleEvent(req:HtipServietRequest resp:HtipServletResponse, ctx:Context, supporter:RequestHandlerSupporter):String
createEventFromForm(req:HttpServietRequest, supporter:RequestHandlerSupporter,eventDataClass:Class, eventType:short,
copyEventData:CopyEventFormData):TraficEventCreatonResult
createEventPrivate(req:HttpServietRequest, supporter:RequestHandlerSupporter, eventType WebTraffic EventType, evtData:BasicEventData,
eviToCopy:WebTrafficEvent,copyLaneConfig:boolean, copyParticipations:hoolean,copy RPIs:boolean, copyLogEntries:boolean,
newEvtCommLogEntryIDs:ldentifier[], pending:boolean, schedulelD! Identifier) : WebTrafficEvent
createEventData(eventDataClass:Class,eventD byte[) :BasicEventData
createlncident(req:HttpServietRequest resp:HttpServietResponse, ctx:Context, supporter:RequestHandlerSupporter):String
createPlannedRoadwayClosureEvent(req:HtipServletRequest, resp:HttpServietResponse, ctx:Context, supporter:RequestHandlerSupporter):String
createSafetyMessageEvent(req:HtipServletRequest, resp:HtipServletResponse, ctx:Context, supporter:RequestHandlerSupporter):String
createSpecialEvent(req:HttpServietRequest resp:HtipServietResponse, ctx:Context, supporter:RequestHandlerSupporter):String
createWeatherServiceEvent(req:HtipServietRequest, resp:HtpServiletResponse, ctx:Context, supporter:RequestHandlerSupporter):String
displayCopyEventForm(req:HtpServletRequest resp:HtpServietResponse, ctx:Context, supporter:RequestHandlerSupporter):String
getinitialLogEntries (reqHdIrSupporter:RequestHandlerSupporter, newEvtCommLogEntry IDs Identifier[l, eventToCopy WebTramcEvent) LogEntry[]
parseBasicEventDataFormParameters (eventData:Basic EventData, req:RequestParameter Supplier) :void
parseDisabledVehicleEventDataFormParameters(eventData:DisabledVehicleEventData, req:HtpServietRequest) : void
parselncidentDataFormParameters (eventData:ncidentData, req:HtpServietReques?) :void
submitCopyEventBasicEventDataForm(req:HtpServietRequest,resp:HtpServietResponse, ctx:Context, supporter:RequestHandlerSupporter):String

Figure 7-20 chartlite.servlet.trafficevents_classes (Class Diagram)

7.5.1.1.1 AddTrafficEventReqHdIr (Class)

This class is used to handle requests related to adding a traffic event to the system.

7.5.1.1.2 chartlite.servlet.TrafficEventUtility (Class)

This class contains methods that are useful for one or more traffic event related request

handlers.

7.5.1.1.3 JAXBWebServiceClient (Class)

This class is a wrapper for an XMLHTTPService that makes it easy to send/receive data
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to/from the service using objects that are generated via xsd and JAXB.

7.5.1.1.4 LaneConfigReqgHdIr (Class)

This class handles any requests related to the traffic event lane configuration. The lane
configuration editing has been moved to a web service as of R6, therefore the functionality
of this class is mainly to initialize an editing session within the lane editor web service and
to handle the results of the lane editing session when called back from the lane editor web
service.

7.5.1.1.5 MergeEventReqHdIr (Class)

This class handles all requests related to merging traffic events.

7.5.1.1.6 RequestHandler (Class)

This interface specifies methods that are to be implemented by classes that are used to
process requests.

7.5.1.1.7 ResponsePlanReqHdIr (Class)

This class handles requests related to traffic event response plans.

7.5.1.1.8 TrafficEventReqHdIr (Class)

This class handles requests related to traffic events that are not handled by one of the other
specific traffic event request handlers.

7.5.1.1.9 TrafficEventXMLReqHdIr (Class)

This class handles requests related to traffic events that return XML for the Flex2
application.

7.5.2 Sequence Diagrams

7.5.2.1 LaneConfigRegHdIr:createlnitLaneConfigEditorRequest2 (Sequence Diagram)

This diagram shows the processing that takes place to create a lane editing request to edit
the roadway configuration and status for a traffic event. Note that in CHART, a traffic
event must have a roadway location to have a direction, so any traffic event that does not
have its roadway location set (main route and direction) cannot have its roadway
configuration and status set. The general pattern followed in this method is to retrieve data
from the traffic event, convert it to a JAXB generated object, and store it into the request
object. The flag in the request that determines if the reference direction is to be displayed
in the "up” direction is obtained from the system profile. The callback URL is formed
using the URI of the request being processed with an "action" parameter that will direct the
request to the proper handler when it arrives. The event ID is the only callback parameter
included - it will be used to apply the lane configuration and status to the proper traffic
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event when the callback is received. The title is set using the name of the traffic event. The
request object is returned to the caller and is ready to be submitted to the lane editor web

e
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Figure 7-21 LaneConfigReqHdIr:createlnitLaneConfigEditorRequest2 (Sequence

Di

agram)

7.5.2.2 LaneConfigRegHdIr:initLaneConfigEditor (Sequence Diagram)

This diagram shows the processing that takes place when the user clicks the Edit Roadway
Configuration button on the traffic event details page in the CHART GUI. The web page
uses AJAX to submit this request asynchronously, and the servlet returns the result as
JSON. The user's rights are checked and only logged in users with the
ManageTrafficEvents right are allowed to perform this request. The traffic event whose
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roadway configuration is to be edited is retrieved from the GUI cache and passed to the
createlnitLaneConfigEditorRequest() method which returns a request object populated with
data from the traffic event. The request is posted to the lane editor web service via the
JAXBWebServiceClient and an object is returned that contains the response to the request.
If an error occurs sending the request or receiving the response, an exception is thrown and
an error message is returned to the browser. The same is true if the response indicates an
error reported by the lane editor web service, however in that case the actual error messages
received from the web service will be returned to the browser. If the request to the web
service was successful, the lane editor instance ID is retrieved from the response and
returned to the browser in a JSON object.

User initiates this sequence

by clicking the Edit Roadway Configuration
button on the traffic event details page.

: : LaneConfiaRegHdIH
User
initLtaneConfigEditor() »
(AJAX Request)
)
! checkfor user right
| ManageTrafficEvents

e - - - Luser right failure] ]

Error (JSON)

P [event not found]_____
Error (JSON)

T
get parameters

from request

getCachedObject(event|

Parameters:
eventlID

1 |
HttpRequestHandlerSupporter JAXBWebSernviceClient

SystemProfile

[) S—

Exception caught]
é""J""Error (JSON;; """ 1

<[Result code indicates failure

(JSON) 1

cast Object to

getResultCode ———p|

InitLaneConfigEditorResult

Figure 7-22 LaneConfigRegHdlr:initLaneConfigEditor (Sequence Diagram)
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7.5.2.3 LaneConfigRegHdIr:laneEditorSubmitCallback (Sequence Diagram)

This diagram shows the processing that occurs when the lane editor web service calls back
into the CHART GUI servlet when the user has submitted the lane editor. The CHART
GUI uses the clientlD and signature parameters to verify that the request is submitted by an
authorized client and the XML data is unaltered. It then uses the access token for the client
to make sure the client is authorized to manage traffic events in the CHART system. Any
errors that are detected result in XML being returned with a detailed error message. After
the client is authenticated, the XML is marshaled into java objects using the JAXB tool, and
the traffic event ID is retrieved from the callback parameters included in the request. The
traffic event ID is used to lookup the traffic event in the GUI cache. If not found an XML
error response is returned. The JAXB object that contains the lane configuration and status
is passed to the LaneConfigXMLUMil to convert it into a generic LaneConfiguration, and
the generic LaneConfiguration is passed to the LaneConfigIDLUtil to convert the lane
configuration into IDL defined objects. The IDL version of the lane config is then passed
to the CHART server to set the traffic event's lane configuration. The lane configuration is
then passed to the WebTrafficEvent object so it can update the configuration in the cache.
An XML Success message is returned to the lane editor web service.
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Figure 7-23 LaneConfigReqHdIr:laneEditorSubmitCallback (Sequence Diagram)

7.6 webservices.laneeditormodule

7.6.1 Class Diagrams

7.6.1.1 LaneEditorClassDiagram (Class Diagram)

This diagram shows classes for the Lane Editor web service, a web service that provides the
ability to view and edit lane configurations and status.
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Figure 7-24 LaneEditorClassDiagram (Class Diagram)

7.6.1.1.1 BasicRequestHandler (Class)

This abstract base class provides an implementation of the
WSRequestHandler.processRequest() method that provides optional XML validation
against specified XSD files and optional digital signature verification as well. It is intended
to be used by request handlers that plan to take XML in and return XML to the calling
client.

7.6.1.1.2 CHART2.webservices.laneeditormodule. TempFileCleanupTask (Class)

This class is used to periodically clean up temporary lane configuration image files.
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7.6.1.1.3 java.util.TimerTask (Class)

This class is an abstract base class which can be scheduled with a timer to be executed one
or more times.

7.6.1.1.4 LaneEditorData (Class)

This class represents all data needed to model a lane configuration / status editing session.
It contains methods for accessing and modifying the lane configuration and status data in
memory.

7.6.1.1.5 LaneEditorModule (Class)

This class represents the lane editor module, which supports the editing of lane
configuration and status.

7.6.1.1.6 LaneEditorModuleDB (Class)

This class contains functionality for accessing data needed by the lane editor module from
the database.

7.6.1.1.7 LaneEditorModuleProperties (Class)

This class allows access to configurable parameters defined in the service's properties file.

7.6.1.1.8 LaneEditorRequestHandler (Class)

This class handles requests related to editing lane configuration and status.

7.6.1.1.9 NearbyLaneConfiginfo (Class)

This class contains information about lane configurations that are near to a requested
location.

7.6.1.1.10 OptionalEditorFeature (Class)

This enumeration lists optional editor features.

7.6.1.1.11 TempFileKeeper (Class)

This interface allows a class to "own™" temporary files for the purpose of preventing them
from being deleted by periodic cleanup functionality.

7.6.1.1.12 TempObjectStore (Class)

This class provides a self cleaning storage area for temporary objects.

7.6.1.1.13 WebServiceModule (Class)

This interface defines the methods that each module must implement in order to run within
the web service framework.

CHART R6 Detailed Design 7-41 09/21/2010



7.6.2 Sequence Diagrams

7.6.2.1 LaneEditorClient:LaneEditorlnitializationFromClient (Sequence Diagram)

This diagram shows how the CHART GUI initiates the lane editor using the lane editor web
service. While in the CHART GUI, the user clicks a button indicating they wish to edit the
lane configuration for a specific traffic event. That request is sent to the CHART GUI
servlet via AJAX, meaning the message is sent asynchronously to the serlvet. The CHART
GUI servlet checks the user's rights to make sure they have permission to edit the traffic
event. The XML for the request is prepared using JAXB objects. An object hierarchy is
built up and values such as the callback URL and callback parameters are stored in those
objects. A digital signature using the CHART GUI private key is created for the XML data.
An http request is made to the lane editor web service passing the CHART GUI client id
and digital signature as http parameters and the XML data as the request body. The lane
editor web service returns the ID for the new lane editing session, and the CHART GUI
returns this to the browser as a response to the AJAX request. When the CHART GUI web
page receives this AJAX response, it creates a popup window and uses the lane editor ID in
an http request to the lane editor web service, and it responds with html for the lane config
editor. The lane config editor html (and JavaScript) is coded to interact with the lane editor
web service, so once the lane editor is displayed, the client application has no further
interaction until the user submits the form. See LaneEditorSubmitToClient for details.
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Figure 7-25 LaneEditorClient:LaneEditorlInitializationFromClient (Sequence Diagram)

7.6.2.2 LaneEditorClient:LaneEditorSubmitToClient (Sequence Diagram)

This diagram shows the processing that occurs when the user has submitted the lane editor
form. The lane editor form (using JavaScript) sends an AJAX request to the lane editor
web service to indicate the user is finished editing the configuration. The lane editor web
service calls the client application using the callback URL provided when the client
initialized the editing session. The lane editor web service passes its clientID and a digital
signature of the XML it includes in the request body. The XML includes any callback
name/value pairs that were provided during initialization as parameters of the request, the
final lane configuration/status that appeared in the editor, and other data as defined in XSD.
The client application can then process the submit and returns a callback result as XML
(defined in XSD). When the lane editor web service receives this response, it provides an
AJAX response to the lane editor form which can display an error message if needed or
close the popup window. Before closing, it will make a JavaScript call to its parent if the
parent has a function defined named "laneEditorClosed"”. This allows the parent window to
update information related to the lane configuration that was submitted.
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Figure 7-26 LaneEditorClient:LaneEditorSubmitToClient (Sequence Diagram)

7.6.2.3 LaneEditorModule:getNearbylLaneConfigs (Sequence Diagram)

This diagram shows the processing that is performed when the getNearbyLaneConfigs
method is called to retrieve lane configurations that are close to a specified location and
optionally on a specified route. A new GetNearbyLaneConfigsRequest is created and
populated with information from the method parameters, and sent to the GIS Lane Config
Service via a JAXBWebServiceClient. The Object that is returned is cast to a
GetNearbyLaneConfigsResult and the lane configurations in the results are retrieved. Each
lane config is processed by creating a lane display object and then storing the lane display
and lane config in a NearbyLaneConfigInfo object. The list of NearbyLaneConfiginfo
Objects is returned to the caller.
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Figure 7-27 LaneEditorModule:getNearbyLaneConfigs (Sequence Diagram)
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7.6.2.4 LaneEditorRequestHandler:addLane (Sequence Diagram)

| create—y | GIFLaneDisplay

This diagram shows the processing when a lane is added. The editor data ID specified in

the request is used to look up the LaneEditorData object from the module's

TempObjectStore. The lane index, type, and orientation request parameters are used to
create a Lane object. Then, if the feature to initialize the lane configuration to the default
state (i.e., lanes in the primary direction have Unknown state and the lanes in the opposite
direction are Open) is not disabled and the configuration is still in the default state, the new

lane is set to the default state also. The lane is added to the list of lanes in the lane

configuration model, and a new lane configuration description is generated to account for
the new lane. The lane descriptions are also updated to use new index values, such as L1,
L2, etc.. A new GIF file is created to represent the configuration with the newly added
lane. Finally the GIF image and associated metadata is sent back in the response in JSON

format.
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Figure 7-28 LaneEditorRequestHandler:addLane (Sequence Diagram)

7.6.2.5 LaneEditorRequestHandler:endLaneEditorSession (Sequence Diagram)

This diagram shows the processing used when the user submits the Lane Editor form. The
LaneEditorData object is retrieved from the TempObjectStore, and
sendLaneEditorCallbackRequest() is called to send the lane configuration and status back to
the client application. (See that diagram for details). A JSON response object is then sent
back to the browser so that the popup window can be closed (or error message can be
displayed). The lane configuration is then sent to the Map Lane Configuration Service via a
call to sendStoreLaneConfigRequest() (see that sequence diagram for details). The
LaneEditorData object is removed from the TempObjectStore, as it is no longer needed.
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Figure 7-29 LaneEditorRequestHandler:endLaneEditorSession (Sequence Diagram)

7.6.2.6 LaneEditorRequestHandler:initializeEditingSession (Sequence Diagram)

This diagram shows the processing that takes place when the Lane Editor web service
receives a request from a client to initialize an editing session. The authentication
mechanism of the base BasicRequestHandler base class is utilized to ensure that only
authorized clients (namely CHART GUI and EORS) are allowed to perform this request.
Likewise, XML validation is done by the base class. If authentication and validation pass,
the processRequest method of the LaneEditorRequestHandler will be called. The XML is
retrieved from the http post request body and the JAXB tool is used to unmarshall the XML
into Java objects that mirror the definitions in the XSD. Calls are then made to retrieve the
request parameters from the JAXB generated objects, and they are stored in a new
LaneEditingSession object. The LaneEditingSession object is stored in the temporary
object store and is used to store the initial lane configuration as well as changes that occur
while the user edits the lane configuration and status. The ID of this temp object is passed
back to the caller so it can be used to initially display the editor form within the context of
the calling application.
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Figure 7-30 LaneEditorRequestHandler:initializeEditingSession (Sequence Diagram)

7.6.2.7 LaneEditorRequestHandler:marshall (Sequence Diagram)

This diagram shows the processing that is done to convert a JAXB generated object into

XML.
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Figure 7-31 LaneEditorRequestHandler:marshall (Sequence Diagram)

7.6.2.8 LaneEditorRequestHandler:removeAllLanes (Sequence Diagram)

This diagram shows the processing when all lanes are removed. The editor data 1D
specified in the request is used to look up the LaneEditorData object from the module's
TempObjectStore. All lanes are removed from the lane configuration model, and a new
lane configuration description is generated. The current image is cleared via the GIF
manager. Finally the JSON (without GIF image filename) describing the lane configuration
is sent back in the response.
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Figure 7-32 LaneEditorRequestHandler:removeAllLanes (Sequence Diagram)

7.6.2.9 LaneEditorRequestHandler:removelLanes (Sequence Diagram)

This diagram shows the processing when lanes are removed. The editor data ID specified
in the request is used to look up the LaneEditorData object from the module's
TempObjectStore. The lane index values to remove are retrieved from a request parameter,
and these index values are passed to the lane configuration model. The lanes are removed
from the model, and a new lane configuration description is generated to account for the
removal of the lane(s). The lane descriptions are also updated to use new index values,
such as L1, L2, etc.. If the configuration is now empty, the current image is cleared;
otherwise, a new GIF image is created to represent the configuration with the lane(s)
removed. Finally the GIF image and associated metadata is sent back in the response in
JSON format.
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Figure 7-33 LaneEditorRequestHandler:removeLanes (Sequence Diagram)

7.6.2.9.1 LaneEditorRequestHandler:renderLaneConfig (Sequence Diagram)

This diagram shows the processing to render a lane configuration and status object into
GIF-encoded data. First the request is unmarshalled and the lane config and status, and
requested image settings JAXB objects are extracted. These are converted into
LaneConfiguration model and RenderOptions objects. The GIFLaneDisplay class is called
to encode the GIF as a byte array, which creates a GIFLaneDisplay object. This contains
the byte array, and all associated metadata for the lane configuration and for each lane. A
RenderLaneConfigResult JAXB object is prepared using the available data including the
GIF bytes, which are also encoded as a Base64 string. The RenderLaneConfigResult object
is marshalled to an XML string, which is put into the Velocity context, and the Velocity

template is returned.
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Figure 7-34 LaneEditorRequestHandler:renderLaneConfig (Sequence Diagram)

7.6.2.10 LaneEditorRequestHandler:sendLaneConfigGraphicJSON (Sequence Diagram)

This diagram shows how the lane configuration graphic JSON is built and sent to the
browser. This JSON contains the GIF image filename, as well as the status for the lane
configuration and per-lane information also. If the lane configuration has lanes, the
TempGIFLaneDisplayManager is called to get the current GIFLaneDisplay object, which is
called to build the JSON containing the GIF filename and all configuration and status for
the configuration and per-lane info as well. The configuration description and lane closure
description are also added, as well as some rendering information. The JSON object is then
send back in the response, so that the browser can display the graphic and associated data.
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Figure 7-35 LaneEditorRequestHandler:sendLaneConfigGraphicJSON (Sequence
Diagram)

7.6.2.11 LaneEditorRequestHandler:sendLaneEditorCallbackRequest (Sequence
Diagram)

This diagram shows the processing used to send the lane editor callback request back to the
client application that invoked the Lane Configuration Editor. An XSD / JAXB object is
created representing the callback request data. The lane configuration and status, editor
instance ID, and callback parameters are set into this object. A JAXBWebServiceClient
helper object is created, which knows how to marshal / unmarshal the request and response
data to (and from) XML, and which also inserts an authentication signature for the Lane
Editor Service. The post() method is used to post the data, and the client application is
expected to return a SimpleResponse XML document. This is unmarshalled and returned to
the caller as a JAXB object.
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Figure 7-36 LaneEditorRequestHandler:sendLaneEditorCallbackRequest (Sequence
Diagram)

7.6.2.12 LaneEditorRequestHandler:sendStoreLaneConfigRequest (Sequence Diagram)

This diagram shows the processing used to the request to store the lane configuration to the
Map Lane Configuration Service. An XSD / JAXB object is created representing the
request data. The lane configuration, point, and route specification are set into this object.
The JAXBWebServiceClient helper object for the Map Lane Configuration Service is
called to post the data. This object knows how to marshal / unmarshal the request and
response data to (and from) XML, and which also inserts an authentication signature for the
Lane Editor Service. The service is expected to return a SimpleResponse XML document,
which is unmarshalled and returned to the caller as a JAXB object.
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Figure 7-37 LaneEditorRequestHandler:sendStoreLaneConfigRequest (Sequence

7.6.2.13 LaneEditorRequestHandler:setAllLanesOpen (Sequence Diagram)

Diagram)

This diagram shows the processing when all lanes are set to the Open state. The editor data
ID specified in the request is used to look up the LaneEditorData object from the module's

TempObjectStore, and the LaneEditorData is called to set all lanes to Open.

It calls the

lane configuration model to get the lanes, and sets the state and time for each lane that is
not already open. A new GIF image is created to represent the configuration with the lane
state changed. Finally the GIF image and associated metadata are sent back in the JSON

response.
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Figure 7-38 LaneEditorRequestHandler:setAllLanesOpen (Sequence Diagram)

7.6.2.14 LaneEditorRequestHandler:setLanesState (Sequence Diagram)

This diagram shows the processing when the lane state is set for one or more lanes. The
editor data ID specified in the request is used to look up the LaneEditorData object from the
module's TempObjectStore. The new lane state and the lane index values are retrieved
from request parameters, and the LaneEditorData is called to set the lanes' state. It calls
the lane configuration model first to determine whether the lanes are in the default state
(i.e., Unknown in the primary direction and Open in the opposite direction) prior to the
change. Then it sets the state and time for each lane that is not already in the new state. If
the lane configuration was in the default state before, the lane configuration model is called
once again to see if it is still in the default state. If it is no longer in the default state, all
Unknown lanes in the primary direction are set to Open. A new GIF image is created to
represent the configuration with the lane state changed. Finally the GIF image and
associated metadata are sent back in the JSON response.
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Figure 7-39 LaneEditorRequestHandler:setLanesState (Sequence Diagram)

7.6.2.15 LaneEditorRequestHandler:setLanesStateChangedTime (Sequence Diagram)

This diagram shows the processing when the lane state changed time is set for one or more
lanes. The editor data ID specified in the request is used to look up the LaneEditorData
object from the module's TempObjectStore. The new time and the lane index values are
retrieved from request parameters, and the LaneEditorData is called to set the lanes’
direction. It calls the lane configuration model to get the lanes, and for each lane it sets the
state changed time for each lane. The GIF manager is called to create a new GIF image
(not because the image is changing, but to generate an updated LaneDisplay object
corresponding to the GIF, which has the new state changed times). The GIF image
location and associated metadata are sent back in the JSON response.
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Figure 7-40 LaneEditorRequestHandler:setLanesStateChangedTime (Sequence Diagram)

7.6.2.16 LaneEditorRequestHandler:setLanesTrafficFlowDir (Sequence Diagram)

This diagram shows the processing when the lane traffic flow direction is set for one or
more lanes. The editor data ID specified in the request is used to look up the
LaneEditorData object from the module's TempObjectStore. The new lane direction and
the lane index values are retrieved from request parameters, and the LaneEditorData is
called to set the lanes' direction. It calls the lane configuration model to get the lanes, and
for each lane it sets the traffic flow direction and state changed time if the traffic direction
changed. A new GIF image is created to represent the configuration with the traffic flow
direction changed, and the GIF image and associated metadata are sent back in the JSON
response.

CHART R6 Detailed Design 7-58 09/21/2010



L 3

X

User

CHART2. CHART2.
LaneConfigUtil. LaneConfigUtil.
| 1 1 Model. Model. TempGIFLaneDisplay
Il_aneEdlerequesﬂ-!andle; BasicRequest | |HtpServietReques LaneEdmrModulelTempobjectstnre LaneEditorData Laneconﬁguranori Lane Manager I

seﬂ_anesTrafﬁcFluwaa
(req,supporter)

|
-'—gelRequest()—)l.
'

|
D—gelParameter("elditorDalalD")—)l-

1
‘getTempObjStore()

getParameterV.

]
Q\Iues(”idx”)ﬁ
ir:g -

] ‘.Object(edito_rDatalD,

1
""" LaneEdin')rData'

getParameter("dir")

etLanesTraffic FlowDir(indexes,

dir)

[* for ea

'
LgetLanes (indexes)=3}
]

chlane]

[dir = old dir].

]
gefTrafficFlowDirection()=———}

sefTraffic FlowDirection(dir)
]

[dir 1= old dir]

setTimeStateChanged(now)
]

]
crealeGI:F(miconﬁg, m_primal
]

sendLaneConfigGraphicJSON (editorData, req)
e

. A

fyDiry=——————>}

Figure 7-41 LaneEditorRequestHandler:setLanesT rafficFlowDir (Sequence Diagram)

7.6.2.16.1 LaneEditorRequestHandler: unmarshall (Sequence Diagram)

This diagram shows the processing that occurs to translate XML into java objects using the

JAXB tool.

CHART R6 Detailed Design

7-59

09/21/2010



(o}

X

LaneEditorRequestHandler

LaneEditorRequestHandler Unmarshaller

unmarshall(xml)——»

create(xml)—

ByteArrayinputStream

obtain unmarshaller lock

)
H ]
T unmarshall(byteArraylnputStream) :
< ---oo- Object- --=-a

)

release unmarshaller lock

N
]
]
'
'
'
'
'
'
'
'
'
'
'
'

o

k=)

@

Q
i
'
'
'
'
'
'
'
'
'
'
'
'

P S

Figure 7-42 LaneEditorRequestHandler: unmarshall (Sequence Diagram)

7.6.2.17 LaneEditorRequestHandler:useNearbylLaneConfig (Sequence Diagram)

This diagram shows how a nearby lane configuration is selected for use. The editor data 1D
request parameter is used to look up the LaneEditorData that is stored in the module's
TempObjectStore. The configuration index is read as another request parameter, and
LaneEditorData is called with this index, which it uses to look up the corresponding
NearbyLaneConfiginfo. The LaneConfiguration object is retrieved, and a copy is made (so
that future editing will not affect the original). If the feature to initialize lanes in the
primary direction to "unknown" status is enabled, the lane configuration is called to do this.
A new GIF is created via the editor Data’s Lane Display Manager object. Finally a JSON-
encoded object representing the new lane graphic and its metadata is sent back in the
response.
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Figure 7-43 LaneEditorRequestHandler:useNearbyLaneConfig (Sequence Diagram)

7.6.2.18 LaneEditorRequestHandler:useStandardLaneConfig (Sequence Diagram)

This diagram shows how a standard lane configuration is selected for use. The editor data
ID request parameter is used to look up the LaneEditorData that is stored in the module's
TempObjectStore. The configuration index is read as another request parameter, and
LaneEditorData is called with this index, which it uses to look up the corresponding
GIFLaneDisplay object. The LaneConfiguration object is retrieved, and a copy is made (So
that future editing will not affect the original). If the feature to initialize lanes in the
primary direction to "unknown" status is enabled, the lane configuration is called to do this.
A new GIF is created via the editor Data’s Lane Display Manager object. Finally a JSON-
encoded object representing the new lane graphic and its metadata is sent back in the
response.
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Figure 7-44 LaneEditorRequestHandler:useStandardLaneConfig (Sequence Diagram)

7.6.2.19 LaneEditorRequestHandler:viewLaneEditor (Sequence Diagram)

This diagram shows the processing that is performed when a request is received to view the
lane editor. The lane editor must have already been initialized, and the ID returned from
the initialization request is passed in as a parameter to this request. The LaneEditorData
object which is used to persist information about the editor while the editor is in use and
was created as part of editor initialization is retrieved from the temp object store. If the
editor data is not found, html will be returned that displays an error message. If the editor
data is found, it is placed in the context, along with the lane types available for selection
when the user chooses to add a lane. The LaneEditor.vm template is used to dynamically
generate html that will be returned to the browser.
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Figure 7-45 LaneEditorRequestHandler:viewLaneEditor (Sequence Diagram)

7.7 webservices.wsutil

7.7.1 Class Diagrams

7.7.1.1 webservices.util-classes (Class Diagram)

This diagram shows utility classes that are used when calling a remote REST based web

service (XML over HTTP).
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XMLHTTPService

m_baseURL:String

post(req:XMLHTTPRequest):XMLHTTPResponse
get(req:XMLHTTPRequest):XMLHTTPResponse

1 1

posts or gets XMLHTTPRequest

1| m_relativeURL:String

setXML(xml:String):void
creates and returns getXML():String

XMLHTTPResponse

getContent():String
getResponseCode():int
getResponselnputStream():InputStream
w riteToFile(file:File):void

Figure 7-46 webservices.util-classes (Class Diagram)

7.7.1.1.1 XMLHTTPRequest (Class)

This class represents an HTTP request that can be sent (get or post) to an
XMLHTTPService. The request has a relative URL that will be combined with the base
URL of the service it is sent to and also has a method to set the request body String.

7.7.1.1.2 XMLHTTPResponse (Class)

This class represents a response that is returned from a get or post operation performed on
an XMLHTTPService. It provides accessory methods for checking the response code and
getting the returned response data.

7.7.1.1.3 XMLHTTPService (Class)

This class represents a remote XML/HTTP based web service at a specified URL. It
supports operations to perform HTTP get and post operations on the remote service.

7.8 webservices.wsutil.jaxbutil

7.8.1 Class Diagrams

7.8.1.1 JAXBUtilClasses (Class Diagram)
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CHART2.webservices.utiljaxb. CHART2.webservices.utiljaxb.
JAXBXMLHTTPHelper JAXBWebServiceClient

-m_jaxbContext: JAXBContext
-m_helper :CHART2 webservices utiljaxb.JAXBXMLHTTPHelper
JAXBXMLHTTPHelper(jaxbContext: JAXBContext) 1 1 -m_service:CHART2 webservices.utl XMLHTTPService
prepareRequest(url: String, jaxbObj : Object) : XMLHTTPRequest  f——@ -m_clientD Sting
prepareRequest(url : String, jaxbObj : Object, -m_privateKey PrivateKey

clientD:String, privateKey :PrivateKey) : XMLHTTPRequest
handleResponse(XMLHTTPResponse) : Object JAXBWebServiceClient(sve:XMLHTTPService, cix:J AXBContext)
getXMLHelper() : JAXBXMLHelper JAXBWebServiceClient(svc:XMLHTTPService, ctx:J AXBContext, clientiD : String, privateKey : PrivateKey)
post(String relatveURL, jaxbReqOb j:Object) : Object
get(String relativeURL) : Object

1

1

CHART2.webservices.utiljaxb.
JAXBXMLHelper

-m_jaxbContextJAXBContext
-m_marshaller:Marshaller
-m_unmarshaller:Unmarshaller
-m_marshallerLock:Object]
-m_unmarshallerLock:Object]

marshall(jaxbObj: Object) : String
unmarshall(xml: String) : Object

Figure 7-47 JAXBUtilClasses (Class Diagram)

7.8.1.1.1 CHART2.webservices.util.jaxb. JAXBWebServiceClient (Class)

This class is a wrapper for an XMLHTTPService that makes it easy to send/receive data
to/from the service using objects that are generated via xsd and JAXB.

7.8.1.1.2 CHART2.webservices.util.jaxb. JAXBXMLHelper (Class)
This class handles marshalling and unmarshalling between XML and JAXB objects.

7.8.1.1.3 CHART2.webservices.util.jaxb. JAXBXMLHTTPHelper (Class)

This class can be used to prepare requests using JAXB objects, with or without
authentication. It can also be used to extract the JAXB object from the
XMLHTTPResponse. All marshalling / unmarshalling is handled internally.

7.8.2 Sequence Diagrams

7.8.2.1 JAXBWebServiceClient:get (Sequence Diagram)

This diagram shows processing performed by the JAXBWebServiceClient's get() method.
This method is used to issue a request to a web service without passing XML as part of the
request, and processes the response into a JAXB generated object. An XMLHTTPRequest
is prepared and passed to the XMLHTTPService's get() method. The XMLHTTPResponse
that is returned is passed to the JAXBXMLHTTPHelper.handleResponse() method to
unmarshall the returned XML into a JAXB generated object that corresponds to the XML
document root. This object is returned to the caller, who can check the type and cast as
needed.
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Figure 7-48 JAXBWebServiceClient:get (Sequence Diagram)

7.8.2.2 JAXBWebServiceClient:post (Sequence Diagram)

This diagram shows the processing that is performed by the JAXBWebServiceClient post()
method, used to post request data to a web service as XML. The given object (which must
be defined by XSD and generated by JAXB) is passed to the
JAXBXMLHTTPHelper.prepareRequest() method where it is marshalled into XML and
stored in a request. The post() method of the XMLHTTPService class is called to send the
request to the specified URL and an XMLHTTPResponse is returned. The
AXBXMLHTTPHelper.handleResponse() method is called to process the
XMLHTTPResponse, unmarshalling the XML and returning the JAXB generated object
that corresponds to the XML document root. This object is returned to the caller that can
check its type and cast it to the appropriate class.

o
| m_helper : |

x |
JAXBWebSeniceClient JAXBXMLHT T PHelper XMLHTTPSenice
Client App T |

)
) )
] ]
—post(relativeURL, jaxbObject)—} H
LprepareRequest(relativeURL, jaxbObject, m_clientID, m_privateKey)—9
) )

< - XMLHT TPRequest:

post(XMLHT TPRequest}

& XMLHTTPResponse-

P a— [error detected].______ K
throw appropriate exception

PR SO AR

handleResponse(XMLHT T PRespons e )=———%

)

)

_____ lerror detected]______ 1<~ jaxbObj : Object- J:

<~ thiow appropriate exception ! :
_________ [success] ________2 '
< jaxbObj - Object N i

Figure 7-49 JAXBWebServiceClient:post (Sequence Diagram)
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7.8.2.3 JAXBXMLHTTPHelper:handleResponse (Sequence Diagram)

This diagram shows the processing that is performed by the handleResponse() utility
method. It is used to process an XMLHTTPResponse to unmarshall the response XML into
a JAXB generated object.

;0:
JAXBXMLHTTPHelper XMLHTTPResponse JAXBXMLHelper
System
—handleResponse(XMLHTTPResponse)—W
——getResponseCode()—M
it int-=-======--= y
P — [error response code] oo ooooooo_ 4
throw exception
getContent()—W
< - XML String-------- 9
release() P!
o mmmmmm e A
unmarshall(xml)
i
S jaxbObj : 'Object-===-============ :
(€ -mmmmmmmmmm e jaxbObj : Object----====-------- 1 ;
i
]

Figure 7-50 JAXBXMLHTTPHelper:handleResponse (Sequence Diagram)

7.8.2.4 JAXBXMLHTTPHelper:marshall (Sequence Diagram)

This diagram shows how a JAXB obect is converted to XML (marshalled). After creating
an output stream, the marshaller lock is acquired, and if necessary the Marshaller object is
created. (This will be used for any future marshalling). The Marshaller is then called to
perform the work of marshalling.
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System

7.8.2.5 JAXBXMLHTTPHelper:prepareRequest (Sequence Diagram)

JAXBXMLHTTPHelper JAXBContext

Marshaller

mar shall (jaxoObj) —————

create——p| BUeArrayOutputStream

T

'

'

acquire marshaller lock i
]

[m_marshaller is null] >
createMarshaII?r()

MarshaJIe:r

)
marshall(jaxbObj, outputStream)

release marshaller lock

toString () ————
XML String

Figure 7-51 JAXBXMLHTTPHelper:marshall (Sequence Diagram)

This diagram shows the processing performed by the prepareRequest() utility method. It
creates an XMLHTTPRequest and sets the clientID and private key into the request (if
any). If a JAXB generated object is provided, it is marshalled into XML and also included

in the request. The request is then returned to the caller.
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Figure 7-52 JAXBXMLHTTPHelper:prepareRequest (Sequence Diagram)

7.8.2.6 JAXBXMLHTTPHelper:unmarshall (Sequence Diagram)

This diagram shows how XML is converted into a JAXB obect (unmarshalled). After
creating an input stream, the unmarshaller lock is acquired, and if necessary the
Unmarshaller object is created. (This will be used for any future unmarshalling). The
Unmarshaller is then called to perform the work of unmarshalling.
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Figure 7-53 JAXBXMLHTTPHelper:unmarshall (Sequence Diagram)

7.9 xsdutil.common

7.9.1 Class Diagrams

7.9.1.1 XSDuUtilCommonClasses (Class Diagram)

This diagram contains utility classes for dealing with the CHART2.xsd.laneconfig JAXB-
generated classes.

ObjectLocation XML Util

$routeSpecificationToXML(rs: CHART2.Common.RouteSpecification): CHART2.xsd.common.RouteSpecif ication
$routeSpecificationTolDL(rs: CHART2.xsd.common.RouteSpecification): CHART2.Common.RouteSpecification
$pointLocationProfileToXML(pl: CHART2.Common.PointLocationProfile): CHART2.xsd.common.PointLocationProfile
$pointLocationProfileTolDL(pl: CHART2.xsd.common.PointLocationProfile): CHART2.Common.PointLocationProfile
$directionToXML(dir:short): CHART2.xsd.common. SpecifiedRoadway Direction

$directionTolDL(dir: CHART2.xsd.common. SpecifiedRoadway Direction):short |

Figure 7-54 XSDUtilCommonClasses (Class Diagram)

7.9.1.1.1 ObjectLocationXMLULil (Class)

This class contains utility methods that are helpful in converting object location data from
IDL to XSD classes and vice versa.
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7.10xsdutil.laneconfig

7.10.1 Class Diagrams

7.10.1.1 XSDuUtilLaneConfigClasses (Class Diagram)

CHART2.xsdutil.laneconfig.
LaneConfigXMLULtil

CHART2.LaneConfigUtil.Model.LaneConfiguration

CHART 2.xsd.laneconfig.LaneConfigAndStatus

$laneConfigModelFromConfigXML (xmIConfig : CHART 2.xsd.laneconfig.LaneConfig) :
CHART2.LaneConfigUtil.Model.LaneConfiguration

$laneConfigModelToConfigXML(config : CHART2.LaneConfigUtil.Model.LaneConfiguration) :
CHART2.xsd.laneconfig.LaneConfig

$renderOptionsFromXML(xm| : CHART 2.xsd.laneeditorservice.ImageSettings) :
CHART2.LaneConfigUtil.LaneDisplay.RenderOptions

$renderOptionsToXML(options CHART2.LaneConfigUtil.LaneDisplay.RenderOptions) :
CHART 2.xsd.laneeditorservice.ImageSettings

$laneDisplayTolmageMap(laneDisplay : CHART2.LaneConfigUtil.LaneDisplay.LaneDisplay) :
CHART2.xsd.laneeditorservice.RenderLaneConfigResult.ImageMap

$laneConfigModelFromConfigAndStatusXML (xmIConfig : CHART 2.xsd.laneconfig.LaneConfigAndStatus) :
$laneConfigModel ToConfigAndStatusXML(config : CHART2.LaneConfigUtil.Model.LaneConfiguration) :

Figure 7-55 XSDUTtilLaneConfigClasses (Class Diagram)

7.10.1.1.1 CHART2.xsdutil.laneconfig. LaneConfigXMLUtil (Class)

This class contains functionality to convert to / from CHART2.xsd.laneconfig classes to

other (non-JAXB) classes used by CHART.
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7.11Mapping - Lane Config Web Service

7.11.1 Class Diagrams

7.11.1.1 GISLaneConfig (Class Diagram)

This diagram shows classes generated from the XSD schema and will be used to create
getLaneconfigRequest, getLaneconfigResult, storeLaneConfig, requestParam and Result
objects. These .net classes were generated with xsd.exe tool.

—

Package is a Namespace in NET I
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™
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success
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Figure 7-56 GISLaneConfig (Class Diagram)

errors :List<ProcessingError>
resultCode :ResultCode
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7.11.1.1.1 <<enumeration>> CHARTMap.Lib. ErrorCode (Class)

This class will be used to generate error code with regards to general Error, Error during
authorization and invalid XML.

7.11.1.1.2 <<enumeration>> CHARTMap.Lib. LaneConfigReferenceDirection (Class)

The laneConfigReferenceDirection will carry an information for reference direction per
Lane.

7.11.1.1.3 <<enumeration>> CHARTMap.Lib. laneConfigSource (Class)

The laneConfigSource enum carry an information for the source of a lane config.

7.11.1.1.4 <<enumeration>> CHARTMap.Lib. LaneType (Class)

This enum class would provide the Lane Types dfined in CHART System for different lane
types example : Median, Shoulder etc.

7.11.1.1.5 <<enumeration>> CHARTMap.Lib. RelativeDirection (Class)

The RelativeDirection class will carry an information for Reference and opposite direction
as a part of the getLaneConfigRequest xml request.

7.11.1.1.6 <<enumeration>> CHARTMap.Lib. ResultCode (Class)

The Resultcode enum class will carry success or failure result types.

7.11.1.1.7 <<enumeration>> RouteType (Class)

This enum class would provide the Route Types in CHART System for Interstate, State,
US, public and govt routes.

7.11.1.1.8 CHARTMap.Lib. freeFormRoutelnfo (Class)

The freeFormRoutelnfo class will be used to deserialize a free form Route object , which is
part of a getNearByLaneConfigsRequest xml request.

7.11.1.1.9 CHARTMap.Lib. getNearByLaneConfigsRequest (Class)

getLaneConfigsRequest class would use point , radius in milli miles and route as a Type.
The class will be used to create a getlaneconfigrequest object for lane configuration.

7.11.1.1.10CHARTMap.Lib. getNearByLaneConfigsResult (Class)

The getNearByLaneConfigsResult class will be used to create a result object in response to
getNearByLaneConfigsRequest xml request.

7.11.1.1.11CHARTMap.Lib. getNearbyLaneConfigsResultErrors (Class)

getNearByLaneConfigsResultsError class will carry list of processing errors.
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7.11.1.1.12CHARTMap.Lib. getNearbyLaneConfigsResultLaneConfigurationList (Class)

The getNearbyLaneConfigsResultLaneConfigurationList class will carry a List of Lane
configurations. This class is inherited from getNearbyLaneConfigsResult.

7.11.1.1.13CHARTMap.Lib. LaneConfigforLocation (Class)

The LaneConfigforLocation class will be used to create a list object of LaneConfiginfo,
distance , route as a part of a getNearByLaneConfigsResult object and in response to
getNearByLaneConfigsRequest xml request.

7.11.1.1.14CHARTMap.Lib. LaneConfiginfo (Class)

The LaneConfiglInfo class will carry information for lane description and reference
direction for the respective lane configuration.

7.11.1.1.15CHARTMap.Lib. Lanelnfo (Class)

The lanelnfo class will carry an information for lane description , lane types and relative
direction.

7.11.1.1.16CHARTMap.Lib. PointLocationProfile (Class)

The pointlocationprofile class will carry information for Latitude and longitude. This class
is inherited from storeLaneConfigRequest and getLaneConfigRequest.

7.11.1.1.17CHARTMap.Lib. Routelnfo (Class)

The Routelnfo class will be used to deserialize a Route object , which is part of a
getNearByLaneConfigsRequest xml request.

7.11.1.1.18CHARTMap.Lib. RouteSpecification (Class)

The RouteSepecification class will carry an object Route.

7.11.1.1.19CHARTMap.Lib. SimpleResponse (Class)

The SimpleResponse class defines errors (processing error List) and result code (type)
class. The response will be added to the getLaneConfigResult object, if request is failed to
process or a database related exception thrown.

7.11.1.1.20CHARTMap.Lib. storeLaneConfigRequest (Class)
The storeLaneConfigRequest class {type) will carry an object for storing lane configuration
which includes lane configurations, location and route information.

7.11.1.2 GISLaneConfigHelper (Class Diagram)

This diagram shows classes for the GIS Lane Config web service, a web service that
provides the ability to retrieve and store lane configurations based on location.
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<<namespace>> «interface»
CHARTMap.Lib IDataConnection

«type»
HelperProperties

«implementationClass»

+m_oLayer : ESRIMapObjects2.Core MapLayer SDEDataConnection

+distanceToLn :int

+oWebsSiteconfig :new CHAR TMap Lib WebSite Config

#sdeConnection :new ESRI.MapObject2.Core DataConnection. 1

+xmiresultLaneString :string P #configureDataConnection(webconfig: oWebSiteconfig):
ESRIMapObject2.Core.DataConnection T

«interface»
IRequestHandler

«datatype» «datatype»
ESRIMapObjects2.Core ESRILMapObject2.Core MapLayer

«interface»
IGetLaneConfigResults

«implementationClass »
LaneConfigRequestHandler

«datatype» «datatype»
System.Collections.Hashtable CHARTMap Lib.WebsSiteConfig

]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
H

-getRequestParams : System.Collections. Hashtable
-postRequestParams :System.Collections Hashtable
-recSet: ESRIMapObject2.Core Recordset

«interface»
ILog «datatype»
ESRIMapObject2.Core.DataConnection

+getRequestParameters(string : LnConfigReqgxml)
:Hashtable<key value>

+getLaneConRsliHashtable :getRequestParams) : string
+getLaneRecords(string : GISTableName, Hashtable : LnConReqList,

ESRIMapObject2.Core.DataConnection :sdeConnection) :

ESRIMapObjects2.Core.Recordset
+getlLaneRsltObj(ESRI.MapObjects2.Core . RecordsetrecSet,Hashtable:getRequestParams) :
CHARTMap Lib.MapLaneConfig.getNearbyLaneConfigsResult
#storeLaneRecords(string : GISTableName, Hashtable : LnConfPostList,
ESRI1MapObject2.Core.DataConnection:sdeConnection) :
string[xmiresponse]

#compareLaneObjects (oldobject: LaneConfigResults 1, newobject: LaneConfigResults2) :

log4netConfig XmiConfigurator.Configure() :void
GetlLogger():ILog

K}

olean
L_#compareXSD2XML(string :InConfigRegxml, string :xsdPath) : Boolean

«enumeration»
MappingLaneType

«interface»
IXmIRequestHandler

#objectdeserializeObject(string pXmlizedString, System.Ty pe typeObj):()
#()string UTF8ByteArray ToString(byte[lcharacters);()
#()Byte[] Sting TOU TF8ByteArray (string pXmiString) ()
#()string ToXML (objecttargetinstance);()

#()string SerializeObject<T>(T obj);()

#()T DeserializeObject<T>(string xml):()

#()string GetXmiString(string strFile);()

«implementationClass»
XMLRequestHandler

+ToXML (object:targetinstance) :string [xmi]
+deserializeObject(string : pXmlizedString, System.Type :typeObj) :obje
+UTF8ByteArray ToString(byte[[characters) :string [|
+StringToOUTF8ByteArray (string : pXmiString) : by te[]
+getLnConPostList(string : LnConfigPostxml) : Hashtable<key value>
#validate SchemaXML (string: xmistring, path: schemalLoc) : Boolean
#validatePostRequest(string : xmistring

Figure 7-57 GISLaneConfigHelper (Class Diagram)

7.11.1.2.1 CHARTMap.Lib.WebSiteConfig (Class)

This data type is derived from the .net WebConfiguration properties of
Systems.configurations. The first WebConfig instance will be created from the
Systems.configurations class.

7.11.1.2.2 ESRI.MapObject2.Core.DataConnection (Class)

The DataConnection data type is derived from the ESRI MapObject assembly. Type will
be used for Dataconnection string to connect to ArcSDE.
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7.11.1.2.3 ESRI.MapObject2.Core.MapLayer (Class)

This data type is derived from ESRI Mapobject.core library and will contain
DataConnection and MapLayer objects.

7.11.1.2.4 ESRI.MapObjects2.Core (Class)

This data type is derived from the ESRI MapObject .net library. The first MapObject
instance will be created from Core class.

7.11.1.2.5 HelperProperties (Class)

The properties of the Helper class can be accessed through the LaneConfigRequestHandler
and xmIRequestHandler class .

7.11.1.2.6 IDataConnection (Class)

This interface defines the dataconnection methods that each module must implement in
order to connect to the SDE Database types within the web service framework.

7.11.1.2.7 I1GetLaneConfigResults (Class)

This interface will be used to implement LaneConfigRequestHandler. The interface
contains methods to implement for LaneConfigRequestHandler.

7.11.1.2.8 ILog (Class)

This ILog interafce is derived from the .net Log4Net assembly. The implementation will
contain WriteLog() methods and will be used to write log entries during database
connection, deserialize. serialize processes.

7.11.1.2.9 IRequestHandler (Class)

This class is a request handler (.net Interface ) to intialize the request.

7.11.1.2.10IXmIRequestHandler (Class)

This interface will contain methods to process LaneConfig XMLs and Objects.

7.11.1.2.11LaneConfigRequestHandler (Class)

The LaneConfigRequestHandler class will contain methods to process LaneConfiguration
request XML, process to convert dataTypes, serialize and deserialize LaneConfig Objects.

7.11.1.2.12MappingLaneType (Class)

The enumerations for Lane Types defined in the Mapping Lane Config Centerline table.

7.11.1.2.13SDEDataConnection (Class)

This class will connect to the ArcSDE Database using connection string from the
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configuration settings. The database connections are configurable from the webconfig file.
The Dataconnection class will be used from the ESRI MapObjects API library. The
connection will be maintained for each user session and will be closed once database
related codes are finished processing.

7.11.1.2.14System.Collections.Hashtable (Class)

This data type is derived from the .net System.collections namespace. The first HashTable
instance will be created from the Collections class.

7.11.1.2.15XMLRequestHandler (Class)

This class will implement methods to process LaneConfig XMLs and Objects.

7.11.2 Sequence Diagrams

7.11.2.1 LaneConfigGISWebService:getLaneConfiguration (Sequence Diagram)

This sequence diagram shows the processes that is performed when a request is received to
the GISLaneConfiguration web service as getLaneConfigurations. The request object will
be accepted in XML format. The request object will be deserialized and request parameters
will be stored in Hashtable (.net object). The request parameters will be used to query the
lane configurations table and are explained in detail in getLaneConRslt sequence diagram.
The errors during the processes will be reported back to the Requester as a part of Result
XML.
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GIS lane config web service written in C# net. It will make use of existing vb .net objects (webconfig,
mapobjects, data access) builted for intranet mapping applications.

A

'd

X

Client
(CHARTGUI or EORS)

Lane config web service

ILaneConfigRequestHandler

XMLRequestHandler

HashTable I

TextReader
oot
\, PareX SD2XMLO MapLaneConfig

_retum_ '
Boolean H
|

: System.Type xmiSerializer
the laneConfigW's will getRequestP arameters '
invoke getNearbylLaneConfig oxm :
method when it recieves a H
getNearbyLaneConfig GetNearbyLaneConfigsRequest H
request. : H
! i

bjéct(GetLnConfigRGX ML, ILog
ypeoi(MapLaneConfig.getNearbyL aneConfigsRequest) ( '
stringtoU TFB yteAmay(sting)
! Byte[] :
b—GetBytes(string)™M
'
k____Relum___J
Bytes '
retum deseri
object
getNearByLaneConfigs Object
c
ermor?
terate through ddkey, valuey
each type and add
key, value retur
HashTable
&-m retum request parameters,
Hashtable
———=rgetlaneConRslCparameters list ymm——ihy
retum
aneConfi
result record set
— — JaneconfigsResult _ _ _ 4
http response’

Figure 7-58 LaneConfigGISWebService:getLaneConfiguration (Sequence Diagram)
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7.11.2.2 LaneConfigGISWebService:getLaneConRslt (Sequence Diagram)

This sequence diagram shows the processing that will be performed after invoking
getLaneConRslt method. The processing will include connecting to the SDE data table with
Mapobject (core ESRI MapObjects library). The lane configuration records will be returned
after searching through the Spatial Table. The search criteria for querying lane
configuration table will use input distance, location and route information (if available).

mapobijects, data access) builied for inranetmapping applications.

GiSlane config web service written in C# .net Itwill make use ofexisting vb .netobjects (webconfig,

.

° IMoDataConnection
x ILaneConfigRequestHandler IMoMapLayer

Lane config web service

Webconfig

getLaneConRsl
("parameter list")

GetSDERecordsets("HashTable")

——getConnectionstring(“conn smng")—q
ittt return conn object ======= 9

IMoFields
IDictionary Enumerator

xmiSerializer

connect("conn string”)

'Data Connection Object

FindGeoDataSet("table name"

return geoDataset

SearchByDistance 1

("pointObject, distance, SQLExpression") »
_ _return_
recordSets

disconnect() :void

laneResultObject(recordsets, Hashtable) :
getNearbyLaneConfigResult
Object

=

ILog

_____ while (Irec SetEOF) B
_____ a enumerate through
the record sets Fields
and create

getEnumerator()

movenext()

resuiltobject
]

ialized object:

serialize(getNearkreturn:ConfigRes ults ) ————————}

into xml

riteLog(exception message)

I& - = “return LaneConfigResultxmi-==-

Figure 7-59 LaneConfigGISWebService:getLaneConRslt (Sequence Diagram)
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7.11.2.3 LaneConfigGISWebService:storeLaneConfiguration (Sequence Diagram)

This diagram shows the processing that will be performed when a request is received to
store a lane configuration for a location. The process includes authenticating the request by
generating a signature using the client's public key and the XML data being submitted, and
comparing it to the signature provided by the requesting client. If the signature matches,
then the service will proceed to compare the Schema with the Request XML and then to
deserialize the storeLane config xml request. A call is then made to storeLaneRecords() to
store the lane configuration into the database.

N
GiSlane config web service written in C# net Itwill make use ofexisting vb .netobjects (webconfig,
mapobjects, data access) builted for intranetmapping applicatons.

e
x 1
ILaneConfigRequestHandler signatureHandler
i Lane config web service _
Client S | XMLRequestHandler
(CHART GUlor EORS) ' [ — |
IstoreLaneConfig()=—>} '
\‘ M compareSign(key :keyfie,string Ixmlposweques[)_"
\ return__4
match or no match IMapLaneConfig
the laneConfigW S will compareXSD2XML()
invoke storeLaneConfig |é=========; Boolean========== 4
method when itrecieves a getRequestParameters SystemType
storeLaneConfig | (requestxml) » :
request,

—deserializeObject(post_nConfigRGXML, ]
typeof(MapLaneConfig storeLaneConfigRequest))

""""""" resuls "T T T T s s oo sss=d
storeLaneConfigRequestObject ILog
p—————————————"convertChangeType()

recordLoglexcpetion, error]

====" Hashtable<key value>~ """ :

storeLnConRslt("GISTableName, Pt See the storeLaneRecords b
parameters s, ————" potd Sequence Diagram for details
sdeConnection ") !

———=
storeLaneR icords("parameters list")

serialize(objectSimpleResponse) ™ #1
ittty return serialized xmis========= “

recordLoglexception,errors,results]

'getSimpleResponse()
SimpleResponse xm

return F_ _____ laneconfigStoreResult acaaa 4
llaneconfigStoreResult 4 xml
htip response xml

Figure 7-60 LaneConfigGISWebService:storeLaneConfiguration (Sequence Diagram)
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7.11.2.4 LaneConfigGISWebService:storeLaneRecords (Sequence Diagram)

This diagram shows the processing that will be performed by the storeLaneRecords()
method to store a lane configuration in the database. The process will include connecting to
an SDE data table with Mapobject (core ESRI Mapobjects library). The Recordsets will be

returned by searching the Spatial Table by using distance, location and query expression.

The returned recordsets will then be compared with the existing Store Lane Config Request

object. If the location returned by the returned recordset matches the Store Lane Config
Request location, the new Lane Config will be stored in the Spatial Table. The new
timestamp will be added to the Table and the Lane Config will be stored as a User

Specified Lane configuration. The result XML will include the result code of success or

failure messages.

mapobjects, data access) builted for intranet mapping applications.

GIS lane config web service written in C# .net. It will make use of existing vb .net objects (webconfig,

3

o

| LaneConfigRequestHandler
IMoMapLayer

Lane config web service

storeLaneRecords("GISTable,
parameters, dataConnection”) >

onnect("conn string")

IMoDataConnection

Data Connection Object

FindG eoDataSet("table name").

System.Type

‘geoDataset:

! SearchByDistance("pointObject, distance, »
SQLExpression")

recordset

ILog

convert. ChangeType()

compareLaneConfigObject() :
Boolean

‘—.

ecordLog[exception, error]

-Addrecord("key, valug')m—eee—p}

E—mm—mmmmm o ‘exception or success message

recordLog[exception, errors]

simpleresponse type
xml

Figure 7-61 LaneConfigGISWebService:storeLaneRecords (Sequence Diagram)
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8 Use Cases — Map Between Features

The use case diagrams depict new functionality for the CHART R6 Between Features update for
the Integrated Map, and to identify existing features that will be enhanced. The use case
diagrams for this feature exist in the Tau design tool in the Release6 area. The sections below
indicate the title of the use case diagrams that apply to this feature.

8.1 CHART

8.1.1 R6HighLevel (Use Case Diagram)

This diagram shows the high level use cases for features added or modified as part of R6.

_4{ Updated for R6 AN
Edit Traffic Event
Lane Configuration and Status

A
Select Intersecting Feature 4Wﬂe

_--«include»” e H
Specify Object Location _’«lnclude» H
===~ include» /—\<: ________ Added for R6. [N

Specify Intersecting Feature Pair

Operator

)
1
o
Event Comparison

Select Second Intersecting Feature
i Rules (O N
Administrator ~~~J Updated for R6
- Create Duplicate [
Event Alerts \i

Svstem

Configure Duplicate

Figure 8-1 R6HighLevel (Use Case Diagram)

8.1.1.1 Configure Duplicate Event Comparison Rules (Use Case)

A user with proper functional rights can configure the rules used when comparing traffic
events for the purpose of duplicate event detection. Combinations of event types which can
be compared as duplicates can be configured. For one example, Incidents can be
considered to be duplicates of other Incidents and Congestion Events, but no other event
types. For another example, Safety Events can be configured to never be considered as
duplicates of any other events (including even other Safety Events). The duplicate max
comparison time can be configured. New for R6: The comparison distance can be
configured. If two comparable events are geographically located within this distance, have
the same primary route and the same direction, they will be considered duplicates.
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8.1.1.2 Create Duplicate Event Alerts (Use Case)

The system creates a Duplicate Event Alert when two Traffic Events have the same location
data and their Traffic Event Types are defined as being able to be compared (see the
Configure Duplicate Events Comparison Rules use case in the Configure Alerts use case
diagram). Two events will be considered to have the same location when they are
geographically located with a configurable number of miles (in thousandths) from one
another, they are located on the same route and have the same direction.

8.1.1.3 Edit Traffic Event Lane Configuration and Status (Use Case)

An operator with the manage traffic events user right may edit the lane status of a traffic
event, including changing direction for a particular lane. This only applies to open Planned
Roadway Closures, Incidents, and Special Events.

8.1.1.4 Select First Intersecting Feature (Use Case)

The operator will select an intersecting feature marking the beginning of the interval on the
roadway. If geolocation information is available for this feature it will be used as the
geolocation data for the object.

8.1.1.5 Select Intersecting Feature (Use Case)

A user may select an intersecting feature along a primary route when defining the location
of an object. The user may specify that the location is at, past, prior to, east of, west of,
north of, or south of the selected feature.

8.1.1.6 Select Second Intersecting Feature (Use Case)

The operator will select an intersecting feature marking the end of the interval on the
roadway containing the object. If no geolocation information is available for the
intersecting feature marking the beginning of the interval but geolocation data is available
for this feature, it will be used as the geolocation data for the object.

8.1.1.7 Specify Intersecting Feature Pair (Use Case)

When specifying an object location, a user may specify that an object is located between
two intersecting features on a route by using the Proximity value of 'FROM_TO' or
'BETWEEN'. The user then will select a first and second intersecting feature, marking the
beginning and end of the interval on the roadway containing the object. Each intersecting
feature (start and end) may be an exit, route or milepost. The start and end intersecting
features do not need to be of the same type. The same intersecting feature cannot be
specified for both the first and second intersecting feature. When the intersecting feature
pair is specified, the map view visible when editing an object location will pan and zoom to
show both intersecting features if geolocation data is available for both feature.
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8.1.1.8 Specify Lane Configuration (Use Case)

The user shall be able to specify the configuration of a roadway at a certain point, including
the types of lanes included and the position of lanes relative to each other. The lane
configuration editor will be initialized with the lane configuration and status provided
during initialization of the editor if provided. Otherwise it will automatically pre-select the
first lane configuration in the list of available lane configurations (which is sorted as
specified in Select Lane Configuration).

8.1.1.9 Specify Object Location (Use Case)

A user may specify the location of an object with the aid of a system map. This process can
involve selecting a state, county or region, primary route, and intersecting feature. The
system will suggest a location description based on the selections the user makes. The user
may override the suggested location description if desired, but will be warned when doing
so and again before submitting the location form. During the process of setting an object
location, a user may press a button to reset the form. Doing this will cause all previously
entered location data to be lost and the location marker(s) will be cleared from the map.
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9 Detailed Design — Map Between Features

9.1 Human-Machine Interface

9.1.1 “Between” as a Location Proximity

This section describes the map and form that are used when setting the location of a traffic event
or device. The map and form have been changed to allow a user to specify a location that is
between two intersecting features. This can be done when creating a new traffic event using the
Event Launcher on the Home Page, when editing the location of an existing traffic event or when
editing the location of a device.

9.1.1.1 New Location Proximity Values

Two new location proximity values have been added to the form used to specify a location:
“BETWEEN” and “FROM-TO”. These proximities are used to describe a location that is either
between two intersecting features or that includes the segment of road from one intersecting
feature to another. The only difference in the way these proximities function in the form and the
map is the resulting location description. For example, a location with a proximity value of
“BETWEEN” will have a location description similar to “I-270 BETWEEN EXIT 4
MONTROSE RD AND EXIT 5 FALLS RD” and a proximity value of “FROM-TO” will have a
location description similar to “I-270 FROM EXIT 4 MONTROSE RD TO EXIT 5 FALLS
RD”.

9.1.1.2 Specifying a Second Intersecting Feature

The form and map default to the standard behavior of only allowing one intersecting feature if a
proximity value other than “BETWEEN” or “FROM-TO” is selected as shown in Figure 9-1
below. The form displays an area to specify the intersecting feature within the “Intersecting
Feature” tab.
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Alias:

State: l MD

OR Region:

Route Type: L I (Interstate)

Route: I-270

Direction: l None

Proximity: L AT

Intersecting Feature

b
County: Montgormery County
v)
|| Show Narme
M
v
v)

Feature Type: L

Location Desc: 1-270

|| ©verride Location Desc.

Figure 9-1 Location Form Showing Default Behavior
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The new location proximity values (“BETWEEN” and “FROM-TO”) have been added to the
form and can be selected from the Proximity drop-down box as shown in Figure 9-2 below.

Alias:
State: MD v |
County: Montgomery County
OR Region:
Route Type: I (Interstate) v |

Route: I-270

Show Name

(|
Direction: None v |
Proximmity: AT A |
Intersecting |

AT

Feature Type:

| PAST
Location Desc: PRIOR TO
HORTH OF
SOUTH OF
EAST OF
WEST OF
BETWEEN

FROM-TO

Figure 9-2 Location Form Showing New Values for Proximity

When a proximity value of either “BETWEEN” or “FROM-TO” is selected, the form displays an
area to specify the second intersecting feature as shown in Figure 9-3 below. The “Intersecting
Feature” tab becomes the “Feature 1 tab and an additional tab labeled “Feature 2” is visible and
contains an area to specify the second intersecting feature.

Alias:
State: | MD v |
County: Montgomery County
OR Region:
Route Type: | I (Interstate) v |

Route: I1-270
Show Name

Direction: | None v |

Proximity: | BETWEEN v |

Feature 1 Feature 2

Feature Type: L

Location Desc: 1-270

|| ©verride Location Desc.

Figure 9-3 Location Form Showing Tabs for Feature 1 and Feature 2
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Any combination of feature types can be used for the intersecting features as shown in Figure
9-4below. The only limitation is that the location for Feature 1 and Feature 2 cannot be identical
(i.e. the same intersecting feature type and intersecting feature location cannot be specified for

both Feature 1 and Feature 2).

Alias: Alias:
State: | MD 'J State: | MD
County: Montgomery County County: Montgomery County
OR Region: OR Region:
Route Type: L I (Interstate) v | Route Type: L I (Interstate)
Route: 1-270 Route: 1-270
|| show Name || show Name
Direction: L None v | L None
L BETWEEN v | L BETWEEN

Feature
Feature Type:

Exit:

Location Desc:

Figure 9-4 Location Form Showing Feature 1 as an Exit and Feature 2 as a Road

The beginning and ending intersecting features cannot be the same feature. For example, the

Feature 2

L Exit v

& SHADY GROVE RD
I-270 BETWEEN EXIT 8

SHADY GROWVE RD AND
MUDDY BRANCH RD

|| Overide Location Desc.

Feature
Feature Type:

Intersection:

Location Desc:

Feature 2

L Road

MUDDY BRANCH RD
|¥] show Marne
I-270 BETWEEN EXIT 8

SHADY GROVE RD AND
MUDDY BRANCH RD

same milepost cannot be used for Feature 1 and Feature 2 as shown in below.

Alias: 3 ,_:"': T \\&/ 7
State: | MD v / .
County: Montgomery County [ - L/
= .
OR Region:
Route Type: | I (Interstate) v |
Route: 1-270
|| Show Name
Direction: | None v
Proximity: | BETWEEN v |
Feature 1

Feature Type:

You cannot enter the same milepost
for both intersecting features.

1-270 BETWEEN MP 8 AND MP 8

/ 39.106127,-77.182719
. (GIS Lookup)
Remove Coordinates

e

Milepost (mi): 8

Y
/ %
Y

VA %
"

ﬂ\.
” g5

Range: 0 - 22.46

|| County MP

1-270 BETWEEN MP 8 AND
MP 8

Location Desc:

Figure 9-5 Location Form Showing Error Message Due to Identical Intersecting Features
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9.1.1.3 Feature Markers on the Map

When a proximity value other than “BETWEEN” or “FROM-TO” is selected, the map defaults
to the standard behavior of displaying the crosshairs marker at the object location (if a
latitude/longitude is available) as shown in Figure 9-6 below.

Alias:
State: | MD v |
County: Montgomery County
OR Region:
Route Type: | I (Interstate) v |

Route: 1-270

[_] show Name

Direction: | None v

Proximity: | AT v |

., 1-270 AT EXIT 8 SHADY GROYE RD m .
39.110776, -77.187544 —
(GIS Lookup) s
v/ Remove Coordinates

Intersecting Feature

Feature Type: | Exit v |

Exit: 8 SHADY GROVE RD

Location Desc: 1-270 AT EXIT 8 SHADY
GROVE RD

|| Override Location Desc.

Figure 9-6 Location Form and Map Showing Default Behavior

When a proximity value of either “BETWEEN” or “FROM-TO” is selected, the map displays
both the crosshairs marker at the object location (if a latitude/longitude is available) as well as
the feature marker at the feature locations (if a latitude/longitude is available) as shown in Figure
9-7 below.

Alias:

State: | MD v |

County: Montgomery County

OR Region:

Route Type: | I (Interstate) v

Route: 1-270

Show Name

)
Direction: | None v |
Proxirmity: L BETWEEN v |
N 1-270 BETWEEN EXIT 8 SHADY GROYE RD AND MUDDY BRANCH RD
Feature 1 | FonTN | 39.110776,-77.187544
Feature Type: Exit v /1 (618 Lookup)

\ ) Al Remove Coordinates
Exit: 8 SHADY GROVE RD L

Location Desc: 1-270 BETWEEN EXIT 8
SHADY GROVE RD AND
MUDDY BRANCH RD

|| Override Location Desc.

Figure 9-7 Location Form and Map Showing Cross-Hair Marker and Feature Markers
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9.1.2 Set Traffic Event Duplicate Comparison Rules

This section describes changes to the Set Traffic Event Duplicate Comparison Rules feature. For
R6, the server side logic used to detect duplicate traffic events for the purpose of generating
Duplicate Event Alerts will now use latitude/longitude to compare an event's proximity to
another event. Only events within this proximity (specified in miles) will be considered as
duplicates. The Set Traffic Event Duplicate Comparison Rules page has been updated to allow
entry of the proximity setting as shown in Figure 9-8 below.

Set Traffic Events Duplicate Comparison Rules

Use this form to specify which event types are allowed to be duplicates of each other, and the maximun number of mile away from each other events can be to consider as
possible duplicates for DuplicateEventalerts. This form is also used to specify the maximum age of events to consider as possible duplicates when creating a a new traffic event.

Duplicate Events Max Comparison Age (minutes) 45

l{;i?\li)clﬁad Mseasf:at;e Congestion Action Special Ff(i?)'(‘ir\]::y Incident \g:?\:itzr
Closure Event
Disabled Vehicle 2] O O O O 0O O O
Safety Message 2] O O O O O O
Congestion v 0 O O
Action ® 0 @)

R

Special

Planned Roadway Closure

B33

Incident

Weather Service Event

=

Duplicate Event Proximity (miles) 05

Figure 9-8 Set Traffic Event Duplicate Comparison Rules Page

The Duplicate Event Proximity should be entered in miles as a decimal as shown in Figure 9-9
below. For example, a user would enter 0.25 for 1/4 mile.

Duplicate Event Proximity (miles) 05

Figure 9-9 The Duplicate Event Proximity Value
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9.2 CHART Common

9.2.1 Class Diagrams

9.2.1.1 Common2 (Class Diagram)

This class diagram shows classes used by many other modules within the CHART System

This diagram supplements the “Common” Class Diagram, showing additional classes
which cannot fit on the original “Common” Class Diagram.

ity «enumeraion «enumestion cenur «enumestion
RouteTypelnfo RouteType. <<enum er ation>> LocationPr ofileType LRMS Hor izontal Datum Type «enumeration»
L Type
typeOfRoute:routeType I LRMS_GEOMETRY HD_WGS_84
nameORoueType:siing STATE POINT HD B4EGY 96 Vb WGs 84
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NUNICIPAL HDNAD27
OTHER_PUBLIC
OHER ST/
UNKNGWN
OTHE
Based on RoueSpecifcationType
itis one o the two values,
aniony
LocationPr e astncty sty <erumeraion anion» astucty
RouleNum ber RouteS pecificaion LRMS Geom LocationPr offle
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Figure 9-10 Common2 (Class Diagram)

9.2.1.1.1 <<enumeration>> PointLocationProfile (Class)

The PointLocationProfile struct represents a simple lat / lon point location

09/21/2010
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9.2.1.1.2 <<struct>> RoadwayLocation (Class)

This structure has the information to define the roadway location of CHART objects like
devices and traffic events.

9.2.1.1.3 CountyInfo (Class)

This structure contains information about a county.

9.2.1.1.4 ExternalObjectldentificationData (Class)

This structure is used to hold data which identifies the external source of an external object
which has been imported into CHART.

9.2.1.1.5 FreeformRoutelnfo (Class)

Information specifying a route when only the route type and route description are known,
such as may be the case when a route is entered by the user.

9.2.1.1.6 HHMMRange (Class)

This structure defines a time duration.

9.2.1.1.7 IntersectingFeaturelnfo (Class)

This union provides auxiliary data for identifying an intersecting feature along a given
roadway.

9.2.1.1.8 IntersectingFeatureProximityType (Class)

This enumeration represents a direction relative to an intersecting feature on a roadway for
defining a location on the roadway. If no intersecting feature has been defined, the direction
is NONE.

9.2.1.1.9 IntersectingFeatureType (Class)

The type of intersecting feature which is used to define a point along a given roadway.

9.2.1.1.10 LocationProfile (Class)

Data included in an LRMS geometry location profile.

9.2.1.1.11 LocationProfileType (Class)

Defines all supported location profiles for GeoLocatable objects in the system.

9.2.1.1.12 LRMSGeomLocationProfile (Class)

Data included in an LRMS geometry location profile.
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9.2.1.1.13 LRMSHorizontalDatumType (Class)

This enum lists the values that can be used for horizontal datum for the LRMS (Location
Referencing Message Specification) Geometry profile using TMDD proscribed values for
loc_ext_horizontal datum. (Reference TMDD Vol 1l Annex June 2004).

9.2.1.1.14 LRMSVerticalDatumType (Class)

This enum lists the values that can be used for vertical datum for the LRMS (Location
Referencing Message Specification) Geometry profile using TMDD proscribed values for
loc_ext_vertical_datum. (Reference TMDD Vol Il Annex June 2004).

9.2.1.1.15 MilePostiIntersectingFeatureData (Class)

This structure defines a milepost location along a given roadway, with a milepost
measurement in terms of the specified milepost type.

9.2.1.1.16 MilePostType (Class)

This enumeration lists the type of milepost units.

9.2.1.1.17 ObjectGeolLocationInfo (Class)

This structure defines the geographical location of a CHART object.

9.2.1.1.18 ObjectGeoLocationSourceType (Class)

This structure defines the source of geolocation information of an object (a CHART entity).

9.2.1.1.19 ObjectLocation (Class)

This structure defines the location of CHART objects like devices and traffic events.
Statelnfo, CountyInfo, Regioninfo, RoadwayLocation, RoadwayLocationAliasNamelnfo
and GeoLocationInfo fields are optional.

9.2.1.1.20 PointLocationProfile (Class)

This struct represents a geographical point defined as a latitude / longitude pair. The
latitude and longitude are defined in micro degrees.

9.2.1.1.21 Regioninfo (Class)

This structure contains information about a region.

9.2.1.1.22 RoadwaylLocationAliasinfo (Class)

This structure contains the aliases for locations. For example, an alias can describe the Fort
McHenry Tunnel where the alias would be FMT.
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9.2.1.1.23 RoadwaylLocationAliasNamelnfo (Class)

This structure contains information on the two names of an alias for a roadway location.

9.2.1.1.24 Routelnfo (Class)

Information for specifying a route when the components of the route number information
(and optionally the route name) are known. The showRouteName flag indicates whether to
show the route name (instead of the route number) when displaying the description of the
route.

9.2.1.1.25 Route Number (Class)

A route number, which may consist of an alphanumeric prefix, a number, and an
alphanumeric suffix.

9.2.1.1.26 RouteSpecification (Class)

This union specifies a route using either a formal definition or a freeform text definition.

9.2.1.1.27 RouteSpecificationType (Class)

This enum indicates whether a route is specified using the formal definition (as is the case
when the route number components are known), or whether the route was entered as
freeform text.

9.2.1.1.28 RouteType (Class)

This enumeration is used to specify the classification of a road (interstate, MD, etc.)

9.2.1.1.29 RouteTypelnfo (Class)

This structure contains information about the classification type of a road.

9.2.1.1.30 SimpleStatus (Class)

This enum defines simple status values.

9.2.1.1.31 Statelnfo (Class)

This structure contains information about a State.
9.3 GUI - Flex — Edit Location (chartlite/Flex/editlocation)

9.3.1 Class Diagrams

9.3.1.1 FlexLocationClasses (Class Diagram)

This diagram shows location-related classes.
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Flex.data.
Statelnfo

m_stateCode : String

m stateName : String

m stateFIPSCode : String
m _isDefaultState : boolean
m_extent : Extent

-

0.1 Flex.util.Extent

1 0.1 It
Flex.data. m minX : Number
Location m_minY : Number
m_maxX : Number
m_desc : String Flex.data.Countylnfo 1 0.1| m_maxY : Number
m descOverridden : String >
m internalAliasName : String m countyCode : String
m_publicAliasName : String 1 0..1 m_countyName : String
m_state : Statelnfo - m_countyFIPSCode : String
m county : Countylnfo m_extent : Extent
m regionName : String
m_lonLatinfo : LonLatinfo
m_roadwayLoc : RoadwayLocation
1 0.1 Flex.data.LonLatInfo Flex.util.LonLat
|@————point location-
10 . m_lonLat : LonLat . m_lon : Number
~ m_sourceTypeName : String | 1 1 m_lat : Number
m sourceTypeValue @
For R6, removed the m showRouteName L m_sourceDesc : String parse(lonStr : String,
and m_showlntRouteName variables latStr : String) : LonLat
from the Flex.data. Location class. Added distanceMiles(other : LonLat) : Number
one variable (m showlntRouteName) to
the Flex.data. RouteSpecification class 0.1
that applies to any type of route (primary
or intersecting).
0..1 . Flex.data.
N\ RouteSpecification
Flex.data. AN
RoadwayLocation N m_type : String {formallfreeform}
M m_routeTypeName : String
m_routeSpecification : RouteSpecification 1 1| m routeTypeValue : int
m’directionValue : int [@——main routep—] M roadName : String.
m_directionName : String m_routeNumber : String
m_intFeatureLocationinfo : IntersectingFeatureLocationinfo m_routeNumberPrefix : String
m routeNumberSuffix : String
m routeDesc : String
m_showRouteName : boolean
4
For R6, when the proximity is either AN
"BETWEEN" or "FROM-TO", a second
IntersectingFeature is required to specify
the endpoint of the interval along the roadway.
7 .
0.1 o AN 1
e N,
Flex.data. ’ \\ Flex.data.IntersectingFeature
IntersectingFeatureLocationinfo ~
N m_queriedLonLat : LonLat
m_intFeatureProximity TypeValue : int 1 N 1.2
m_intFeatureProximity TypeDescShort : String [@———————intersecting featurespp——a—— typeValue() : int
m intFeatureProximityTypeDesclLong : String typeDesc() : String
m_intFeature[] : IntersectingFeature[] A
>
Flex.data.Milepost Flex.data.Exit Flex.data.
IntersectingRoute
m milepostTypeValue : int m desc : String
m_milepostTypeName : String m_prefix : String m_intRoute : RouteSpecification
m_milepostMiliMiles : int m_number : String
m_suffix : String

Figure 9-11 FlexLocationClasses (Class Diagram)

9.3.1.1.1 Flex.data. IntersectingFeatureLocationInfo (Class)

This class contains information about a location along a roadway relative to an intersecting
feature (or two features, if the location is between two points on the roadway).

9.3.1.1.2 Flex.data. IntersectingRoute (Class)

This class represents an intersection of the main route with an intersecting route. The
intersection may or may not be "at grade” - it can be a stop sign, stop light, or overpass.

9.3.1.1.3 Flex.data. Location (Class)

This class contains data describing a single location. The location may be a wide area (such
as an entire state, county, or region) or it may be an entire route or some portion of a route
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(one or both directions, a single point relative to a feature along the roadway, or an interval
along the roadway). Most or all fields are optional, and are blank or null if not applicable.

9.3.1.1.4 Flex.data. RoadwayLocation (Class)

This class represents a location along a roadway / route. It may represent the entire route,
one direction of the route, a specific point, or an interval along the roadway.

9.3.1.1.5 Flex.data. RouteSpecification (Class)

This class contains information identifying a route. This may include the route number
information (and optionally the route name) or a free form route description. The
showRouteName flag indicates whether to show the route name (instead of the route
number) when displaying the description of the route.

9.3.1.1.6 Flex.data. Statelnfo (Class)

This contains information about a U.S. state. The extent and isDefaultState may be set to
null/false if not known or applicable.

9.3.1.1.7 Flex.data.CountylInfo (Class)

This class contains information about a county. The extent may be null if not known or
applicable.

9.3.1.1.8 Flex.data.Exit (Class)

This class represents an exit along a route.

9.3.1.1.9 Flex.data.IntersectingFeature (Class)

This class represents an intersecting feature along a roadway. It may contain a longitude /
latitude pair queried from the roadway database if the data is available; otherwise the
coordinates will be null.

9.3.1.1.10 Flex.data.LonLatInfo (Class)

This class contains information about a longitude / latitude pair and the source of the
coordinates.

9.3.1.1.11 Flex.data.Milepost (Class)

This class represents a state or county milepost.

9.3.1.1.12 Flex.util.Extent (Class)

Represents a bounding rectangle for X and Y.
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9.3.1.1.13 Flex.util.LonLat (Class)

This class represents a longitude / latitude pair.

9.3.1.2 GUIFlexComponentsClasses (Class Diagram)

This diagram shows the Flex components used to specify an object location.

SpecifyLocation

+m locationDesc : String
+aliasCompletioninput : Completioninput
+stateComboBox : ComboBox
+countyCompletioninput : Completioninput
+regionCompletioninput : Completioninput
+routeTypeComboBox : ComboBox
+routeCompletioninput : Completioninput
+showRouteNameCheckBox : CheckBox
+directionComboBox : ComboBox
+proximityTypeComboBox : ComboBox
+locationDescTextArea : TextArea
+overrideLocationDescCheckBox : CheckBox

N
The change in this class in R6 is to!
remove the intersecting feature and
make it a separate component.

+init(sessionID:String, reqTimeoutSec:int) : void
+initWithObjectLocationXML(sessionID: String,
objLocationXML:XMLList, reqTimeoutSec:int) : void
+getDefaultStateCode() : String
+updateDefaultStateMRUCounties (xmIRoot:Object):void
+isRouteSpecified() : boolean
+populateLocationParametersForRequest(params : Object) : void
+getObjectLocationDesc() : String
+getSuggestedObjectLocationDesc(showRouteName:Boolean,

+isLocationDescriptionOverridden() : Boolean
L_+clearControls() : Boolean.

showlntRouteName:Bool_ean, requireIntRouteSelection : Boolean) : String

Figure 9-12 GUIFlexComponentsClasses (Class Diagram)

9.3.1.2.1 IntersectingFeature (Class)

New for R6. [N\
7
¥

/
s
/
/

IntersectingFeature

+intersectingFeatureTypeComboBox : ComboBox
+intersectingRouteCompletioninput : Completioninput
+showlIntRouteNameCheckBox : CheckBox
+exitTextinput : Textinput
+milePostTextinput : Textinput
+milePostRangelLabel : Label
+countyMilePostCheckBox : CheckBox
+latitudeFeatureT extinput : Textinput
+longtitudeFeatureT extinput : Textinput

+init(primaryintFeature : IntersectingFeature) : void
-updatelntersectingFeatures() : void
-sendGetIntersectingFeatures Of T ypeXMLRequest(state,
county, rtePrefix, teNumber, rteSuffix, featureType)
-handleGetlIntersectingFeatures Of T ypeXMLResult() |

This is a Flex control that allows a user to specify an intersecting feature for an object
location. This control is used as a component in the SpecifyLocation control. A user first
selects a feature type of Road, Exit, or Milepost. For an intersecting feature of type Road, a
user can select from a list of intersecting roads (or enter a road name/number as freeform
text). A user may also indicate if the road name or road number should be used for the
description. For an intersecting feature of type Exit, a user can select from a list of exits (or
enter an exit number as freeform text). For an intersecting feature of type Milepost, a user
can enter a milepost number and indicate if it is a state milepost.

9.3.1.2.2 SpecifyLocation (Class)

This is the Flex control used to specify an object location. This form allows a user to

specify a location using a combination of state, county, region, primary route, direction,
proximity, and intersecting feature. For a proximity of BETWEEN or FROM-TO, two
intersecting features may be selected. A user may also specify a location by selecting from

a list of existing location aliases.
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9.3.2 Sequence Diagrams

9.3.2.1 flex.shared.components:SpecifylLocation.updatelntFeatures (Sequence Diagram)

This diagram shows the processing performed when a user enters information about an
object location in the Flex form with a proximity value of "BETWEEN" or "FROM-TQO".
The user first specifies the state, county, route type, primary route, and proximity in the
Flex form (using the ComboBox and Completioninput controls). By selecting a proximity
value of "BETWEEN" or "FROM-TQ", the user is able to define 2 intersecting features.
When the first intersecting feature type is selected, the first list of intersecting features is
updated based on the selected type. If the intersecting feature information is not available in
the Flex form cache, a request is made to the GUI Servlet to get the intersecting features of
the selected type and update the Flex form cache. When the second intersecting feature type
is selected, the second list of intersecting features is updated based on the selected type. At
this point the intersecting feature information should be available in the Flex form cache. If
not, a request is made to the GUI Servlet to get the intersecting features of the selected type
and update the cache.
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U:se:r SpecifyLocation GUI Sendet
The user defines a ﬁ IntersectingFeature|

ounty location by entering

values in the form. IntersectingFeature
oute typ
primary route——>
getintersectingFeatures Of T ype XML () N
proximity ‘\
int feature 1 typ This method updates the GUI cachel
R [feature type updated eventp=========== with intersecting feature information

(exits, mileposts, and routes) based
on state, county, and primary route.

-
updatelntersectingFeatures()

_—
isFeaturelnfolnCache(state, county, rtePrefix,
rteNumber, rteSuffix, featureType)

1
sendGetlntersectingFeaturesOf T ypeXMLRequest(state,
county, rtePrefix, rteNuml‘iver, rteSuffix, featureType)

-getintersectingFeatures Of T ype XML (}

[if feature info in cache] IntersectingFeaturesXML.vm

handleGetintersectingFeaturesOfTypeXMLResult()

int feature 1 valu

int feature 2 typ
[feature type updated event}

updatelntersectingFeatures() This method filters out values (for feature 2

_____ that are the same location (as feature 1) so
______________ that the user cannot select the same location
------- for both feature 1 and feature 2.

—
isFeaturelnfolnCache(state, county, rtePrefix,
rteNumber, rteSuffix, featureType)

1
sendGetintersectingFeatures Of TypeXMLRequest(state,
county, rtePrefix, rteNuml‘iver, rteSuffix, featureType)

X R -getintersectingFeatures Of T ype XML (}
[if feature info in cache] IntersectingFeaturesXML.vm

handleGetlntersectingFeaturesOf T ypeXMLResult()

nt feature 2 valu

Figure 9-13 flex.shared.components:SpecifyLocation.updatelntFeatures (Sequence
Diagram)

9.4 GUI - Javascript — Open Layers (chartlite/JavaScript/OpenLayers)

9.4.1 Class Diagrams

9.4.1.1 MapViewSpecificClasses (Class Diagram)

This diagram shows classes related to specific views of the map. This includes extensions
of the CHARTLayers.CHARTMap class.
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CHART Layers.
CHARTMap

CHART L ayers.
CHART Layers.
HomePag eMap CloseDevicesMap sPe%G'?FJCL;.V(?’nSMap
userOpCenter|DStr : string dmsLayer : CHART Layers. Layer. Markers

eventLayers : CHART Layers. Layer. Marker([]
allEventsButton : OpenLayers. Control. Button
centerEventsButton : OpenLayers. Control. Button
zoomToTrafficEventsPending : boolean

handlers : Object
specifiedLocationMarkerLayer

T Layers. Layer. Markers
specifyLocationFeaturelD : string
flexAppName : string

harLayer : CHART Layers. Layer.Markers
objectsSelectedDescEltID : string
selectionlnstructionsEltID : string

1D : string

Q:E?J/ZE(S?:.D l::g{g):g:enterlDSn string) : void initialize(diviD, initialLonLat, radiusMiles, lastLonLatSpecifiedViaMapClick :
age objectsSelectedDescEID, selectioninstructionsEtiD, OpenLayers.lonLat
centerEventsTriggered(evt) : void objectsSelectedENtID) : void newLocationT hresholdMiles : Number

showEvents(
buttonToActivate : OpenLayers.Button,
buttonToDeactivate : OpenLayers.Button) : voi
handleMapDataJSON(jsonObj) : void

destroy() : void

getFeatureT ooltipHT ML(feature, lSlnLISl) String
isFeatureSelectable(feature) :
featureSelectionChanged() : volcl

initialize(diviD, flexAppName,
eventLayersVisible,
newLocationT hresholdMiles) : void

isTrafficEventLayer( destroy() : void
maLkerILayer CHART Layer. Layer. Markers handieMapData) SON(sonObj : void mapS\ngk\)?Chfkkedc(“em))z VOIdd
: boolean mapDoubleClicked(evt) : voi
fiterNonCenterTrafficEvents( setLonLatViaFlex(lonLat) : void
isonFeatureArr : Array) : Array _4 updateMapGeoLoclnfo(lonStr, latStr,

destroy() : void

For R6, updated the updateMapGeoLoclnfo and .- isGeol ocUser Specil

isUpdateMapGeoLoclnfo (see below) functions JonStrl, latStrl. locDescl,

to include beginning and ending intersecting features. |0nS|r2: |aiStr2: IDcDesczi + void

getSpecifyLocationFeature() :
OpenLayers.Feature

get SpecifyLocationFeaturePopupHT ML(
lonStr, latStr, isGeolLocUserSpecified,

SpecifyLocationComponent.vm (used by EditObjectLocationDataForm.vm) and sourceDesc, locDesc) : string
EventLauncherComponent.vm (used by HomePage.vm and EventLauncher.vm) updateSpecifyLocationF eatureLonLatInfo(
will contain the following global methods which are called from the Flex lonLat, popupHTML, tooltipHTML) : voi
EditLocation application: addSpecifyLocationF eature(markerLayer,
specifyLocationObj) : void
jsUpdateMapGeoLoclInfo(lonStr, latStr, isUserSpecified, locSourceDesc, locDesc, updateSpecifyLocationF eature(feature,
lonStrl, latStrl, locDescl, lonStr2, latStr2, locDesc2) — newSpecﬁyLocallonOb]) void
isClearMapG eoLocInfo()
jsZoomMapT oExtent(minLon, maxLon, minLat, maxLat) EventLauncherMap

initialize(divID, flexAppName) : void
destroy() : v
mapSingleClicked(evt) : void

Figure 9-14 MapViewSpecificClasses (Class Diagram)

9.4.1.1.1 CHARTLayers. CHARTMap (Class)
This provides common functionality for all maps used in the CHART GUI, beyond the map
functionality supported by OpenLayers.

9.4.1.1.2 CHARTLayers. CloseDevicesMap (Class)
This class represents the Close Devices Map that is shown on the Traffic Event Details
page.

9.4.1.1.3 CHARTLayers. HomePageMap (Class)

This class represents the map on the Home Page.

9.4.1.1.4 CHARTLayers. SpecifyLocationMap (Class)

This class is used for specifying the location of an object. It supports a feature (and marker)
to represent the location specified by the user. When an object location is specified with a
proximity of "BETWEEN" or "FROM-TQ", the map supports a marker at the beginning
and ending features. The map interacts with a Flex application containing a Specify
Location form in both directions, to allow the map to update the form and vice versa. This
map will support panning and zooming.

9.4.1.1.5 EventLauncherMap (Class)

This map extends the SpecifyLocationMap to add functionality specific to the Event
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Launcher.

9.4.2 Sequence Diagrams

9.4.2.1 SpecifylLocation:jsUpdateMapGeoLoclinfo (Sequence Diagram)

EditLocation
Flex App

This diagram shows how a location specified in the EditLocation Flex application is used to
update the Specify Location Map or Event Launcher map. The EditLocation Flex
application calls jsUpdateMapGeoLocinfo() via an external interface. (This JavaScript
method will be defined in the SpecifyLocationComponent and EventLauncherComponent
Velocity template files.) The SpecifyLocationMap object is called to update the location
info. This builds HTML for the Specify Location feature's tooltip and popup, and calls
updateSpecifyLocationFeatureLonLatInfo() which creates an object containing the data for
the Specify Location feature, and calls the marker layer's updateFeatures() method to create
[ update the Specify Location feature and marker. If the “BETWEEN” or “FROM-TO”
proximity value is selected, HTML will be built for the beginning and ending feature as
well. An object will be created for both the beginning and ending feature and the call to the
marker layer's updateFeatures() method will create / update the beginning and ending
features and markers. Then, if the location is changed from the previous map click, the map
is panned / zoomed (otherwise this is feedback from a map click, so the map is not panned /
zoomed). The feature's popup is hidden or shown depending on whether the popup HTML
is empty.

specifiedLocationViarkerayer
CHARTLayers. CHAR TLayers Layer.
SpecifyLocatonhiap Markers OpenLayers Popup

on . 1412, ey
GRS peciyloationFeatue TolipH TV (onSts i,
pecified, geoSoureDesc, locDesc)

SeISpesiyLocatonFeatuP opupHTML(onSts St
pecified, geoS ourceDesc, locDesc)

getSpecifyLocationFeatureToolipHTMLionS L, latStr,
false, 'GIS Lookup’, locDescl)

flonStrl and laiStrl are empty]

—_—
getSpecifyLocationFeatureP opupHTMLonStr, latStr,
false, 'GIS Lookup’ locDesc1)

getSpecifyLocationFeatureToolipHTMLIONS 12, latSt2,
false, 'GIS Lookup’ locDesc?)

fonSt2and laist2 ae empty)

getSpecifyLocationFeal PHTMLIONS 12, latS 2,
ot 518 Lok ocbescs)

To be used by updateFeatures(,
eachabjetin meleanreANﬂy
amay has the

g
A i
7| todupHmC

fonstrzand laiSte2 are not empty]

Stz 1 e e ShonCHARTOeclec e

P et

getS pecifyLocationFealure)

[popup H ) >
e reh Oy e, ey

null && popup HTML emply]
i

Figure 9-15 SpecifyLocation:jsUpdateMapGeoLoclnfo (Sequence Diagram)
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9.5 Utility Package

9.5.1 Class Diagrams

9.5.1.1 UtilityClasses?2 (Class Diagram)

This Class Diagram shows various utility classes related to log entries that are used by GUI
and servers.

Figure 9-16 UtilityClasses2 (Class Diagram)

9.5.1.1.1 BucketSet (Class)

This class is designed to contain a collection of comparable objects. All of the objects
added to this collection must be of the same concrete type. Each element in the collection
has an associated counter which tracks how many times this element has been added. Itis
then possible to get only the elements which have been added to the collection n times
where n is a positive integer value. This class is very useful for creating GUI menu's for
multiple objects as it allows all objects to insert their menu items and then allows the user
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to get only those items which all objects inserted.

9.5.1.1.2 CachedLogEntry (Class)

This class represents a reference-counting object stored in a memory-efficient
LogEntryCache. The object of this class encapsulates the stored log entry and adds a
reference count.

9.5.1.1.3 CorbaUtilities (Class)
This class is a collection of static CORBA utility methods that can be used by both server
and GUI for CORBA Trader service transactions.

9.5.1.1.4 DatabaselLogger (Class)

This class represents a generic database logger which can be used to log and retrieve
information from the database. This class also provides a mechanism for the user to filter
and retrieve logs that meet a specific criteria.

9.5.1.1.5 DBUtility (Class)

This class contains methods that allow interaction with the database.

9.5.1.1.6 DMSHardwarePage (Class)

This class holds data that specifies the layout of one page of a DMS message on the actual
DMS hardware. A two dimensional array that is the same size as the sign's display (rows
and columns) specifies the character displayed in each cell, including blank if the cell has
no character. This format maps well to the way DMS protocols return the current message
being displayed in a status query. This class can then be passed to a MultiConverter object
to convert the message into MULTI format.

9.5.1.1.7 FunctionalRightType (Class)

This class acts as an enumeration that lists the types of functional rights possible in the
CHART?2 system. It contains a static member for each possible functional right.

9.5.1.1.8 GeoAreaUtil (Class)

This class contains static methods used for searching GeoAreas for specific Lat/Lons. The
actual search of a GeoArea is done by converting a chart GeoArea to a java.awt.Polygon
then using that object's contains (lat,lon) method to make the determination. Several helper
methods front the Polygon based methods for flexibility.

9.5.1.1.9 Log (Class)

Singleton log object to allow applications to easily create and utilize a LogFile object for
system trace messages.
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9.5.1.1.10 LogEntry (Class)

This class represents a typical log entry that is stored in the database. This can be a general
Communications Log entry or it can be a historical entry for a Traffic Event. Some Traffic
Event actions (opening, closing, etc.) are logged in the Communications Log as well as in
the history of the specific Traffic Event.

9.5.1.1.11 LogEntryCache (Class)

The LogEntryCache caches log entries returned from a database query which are in excess
of the requestor-specified maximum number of entries to return at one time. The
Loglterator stores references to the LogEntry objects thus cached, and requests additional
objects as needed. The LogEntryCache uses reference counting to prevent storing duplicate
copies of LogEntry objects, and it deletes LogEntry objects when they are no longer
needed.

9.5.1.1.12 LogFile (Class)

This class creates a flat file for writing system trace log messages and purges them at user
specified interval. The log files created by this class are used for system debugging and
maintenance only and are not to be confused with the system operations log which is
modeled by the OperationsLog class.

9.5.1.1.13 LogFilter (Class)

This class is used to specify the criteria to be used when getting entries from the
Communications Log. The caller would create an object of this type specifying the criteria
that each log entry must match in order to be returned.

9.5.1.1.14 Loglterator (Class)

This class represents an iterator to iterate through a collection of log entries. If a retrieval
request results in more data than is reasonable to transmit all at once, one clump of entries
is returned at first, together with a Loglterator from which additional data can be requested,
repeatedly, until all entries are returned or the user cancels the operation.

9.5.1.1.15 Loglteratorimpl (Class)

The Loglteratorimpl implements the Loglterator interface; that is, it does the actual work
which clients can request via the Loglterator interface. The Loglteratorimpl stores data
relating to cached LogEvents for a single retrieval request, and implements the client
request to get additional clumps of data pertaining to that request.

9.5.1.1.16 MultiConverter (Class)

This class provides methods which perform conversions between the DMS MULTI mark-
up language and plain text. It also provides a method which will parse a MULTI message
and inform a MultiParseL.istener of elements found in the message.
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9.5.1.1.17 MultiFormatter (Class)

This interface must be implemented by classes which convert plain text DMS messages to
MULTI formatted messages.

9.5.1.1.18 MultiParseListener (Class)

A MultiParseListener works in conjunction with the MultiConverter to allow an
implementing class to be notified as parsing of a MULTI message occurs. An exemplary
use of a MultiParseListener would be the MessageView window which will need to have
the MULTI message parsed in order to display it as a pixmap.

9.5.1.1.19 ObjectCache (Class)

The ObjectCache is a wrapper for the DataModel. It provides access to DataModel
methods to find objects in the data model, delegating those methods to the DataModel
itself. It also provides additional methods of finding name filtered objects and discovering
"duplicate” objects (as defined by an isDuplicateOf() method of the Duplicatable interface).

9.5.1.1.20 ObjectLocationUtility (Class)

This class contains utility functionality for dealing with ObjectLocation objects.

9.5.1.1.21 ObjectLocator (Class)

This class is used to provide access to proxy objects stored in the CHART object cache
(which have been discovered by the DiscoveryDriver tasks).

9.5.1.1.22 OperationsLog (Class)

This class provides the functionality to add a log entry to the Chart Il operations log. At the
time of instantiation of this class, it creates a queue for log entries. When a user of this class
provides a message to be logged, it creates a time-stamped OpLogMessage object and adds
this object to the OpLogQueue. Once queued, the messages are written to the database by
the queue driver thread in the order they were queued.

9.5.1.1.23 OpLogMessage (Class)

This class holds data for a message to be stored in the system's Operations Log.

9.5.1.1.24 OpLogQueue (Class)

This class is a queue for messages that are to be put into the system's Operations Log.
Messages added to the queue can be removed in FIFO order.

9.5.1.1.25 ProxyObject (Class)

This class is a base class for many types of proxy objects store in the CHART object cache
(which have been discovered by the DiscoveryDriver tasks), used to provide a standard set
of access methods for the proxy objects.
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9.5.1.1.26 TokenManipulator (Class)

This class contains all functionality required for user rights in the system. It is the only
code in the system which knows how to create, modify and check a user's functional rights.
It encapsulates the contents of an octet sequence which will be passed to every secure
method. Secure methods should call the checkAccess method to validate the user. Client
processes should use the check access method to verify access and optimize to reduce the
size of the sequence to only those rights which are necessary to invoke the secure method.
The token contains the following information. Token version, Token ID, Token Time
Stamp, Username, Op Center ID, Op Center I0R, functional rights

9.5.1.1.27 TraderGroup (Class)

This class provides a facade for trader lookups that allows application level code to be
unaware of the number of CORBA trading services that the application is using or the
details of the linkage between those services.

9.5.1.1.28 TravelTimeRange (Class)

This class is a utility that can convert a travel time into a travel time range. It is constructed
using the travel time range definitions as specified by a JSON string stored in the system
profile. The convertToRange method can then be called get the low and high range values
for a specific travel time.

9.5.1.1.29 TravelTimeRangeDef (Class)

This class holds data for a travel time range definition. It has methods that can convert this
object to a JSON object for persistence in the system profile, and to allow its data to be
loaded from a JSON object when depersisting from the system profile.

9.5.1.1.30 TravelTimeScheduleUtil (Class)

This class provides utility methods related to travel time schedules.

9.5.1.2 LocationRelatedProxyClasses (Class Diagram)

This class diagram shows traffic related proxy objects impacted for R6. IDL modification
will cause some proxy objects to be removed, added or updated.
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Figure 9-17 LocationRelatedProxyClasses (Class Diagram)

9.5.1.2.1 Duplicatable (Class)

This java interface is implemented by classes which have sense of being "duplicated"
within the CHART system. This allows the ObjectCache to search for duplicates of any
Duplicatable object. This is different from "equals()" or "compareTo()". To cite two
examples: Alerts within CHART are duplicates if they refer to the same objects within
CHART (but do not have the same Alert ID, which is more closely associated with

"equals()"). Traffic Events within CHART are duplicates if they have the same location
(but do not have the same Traffic Event ID).

9.5.1.2.2 ProxyBasicTrafficEvent2 (Class)

This class is used as a proxy for traffic events existing in all traffic event services (including
the local service). The proxy traffic events cached are not complete copies of the traffic
events, because the full range of data is not needed. The ProxyBasicTrafficEvent data
consists of BasicEventData and associated events only (this is why the names of these
objects contain the word "Basic", e.g., DiscoverBasicTrafficEventClassesCommand. These
proxy traffic events allow every traffic event service in the system to have some knowledge

of every traffic event in the entire system, for the purpose of detecting duplicate traffic
events.

9.5.1.2.3 ProxyFreeFormRoutelnfo (Class)

This class is used as a proxy for FreeFormRoutelnfo IDL generated classes.

9.5.1.2.4 ProxylntersectingFeaturelnfo (Class)

This class is used as a proxy for IntersectingFeaturelnfo IDL generated classes.
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9.5.1.2.5 ProxylntersectingFeatureLocationInfo (Class)
Removed for R6. Formerly used to a Proxy for IntersectingFeaturelocationInfo this no
longer exists.

9.5.1.2.6 ProxylntersectingFeatureProximity (Class)
Removed for R6. Formerly used to a Proxy for IntersectingFeatureProximity this no longer
exists.

9.5.1.2.7 ProxylintersectingFeatureProximityType (Class)

This class is used as a proxy for IntersectingFeatureProxyType IDL generated class.

9.5.1.2.8 ProxyRoadwayLocation (Class)

This class is used as a proxy for the RoadwayLocation IDL generated class. It wraps
location information and provides convenience methods used to simplify coding.

9.5.1.2.9 ProxyRoutelnfo (Class)

This class is used as a proxy for Routelnfo IDL generated classes.

9.5.1.2.10 ProxyTrafficEvent (Class)

This class is used as a proxy for traffic events existing in all traffic event services (including
the local service). The ProxyTrafficEvent is derived from the ProxyBasicTrafficEvent and
it is a more complete copy of the traffic events used only when the full range of data is
needed. The ProxyTrafficEvent data consists of LaneConfiguration, RPIs, Participants, etc.

9.5.1.2.11 TrafficEventDuplicateComparisonRules (Class)

The TrafficEventDuplicateComparisonRules class is a helper class that provides access to
system profile properties that represent rules used when comparing Traffic events for the
purpose of detecting duplicate events and generating DuplciateEventAlerts.

9.5.2 Sequence Diagrams

9.5.2.1 ProxyBasicTrafficEvent2:areLocationsTheSame (Sequence Diagram)

The ProxyBasicTrafficevent.areLocationsTheSame() private method is called by the
isDuplicateOf() method which is called during duplicate event detection processing. This
method does a simple compare of two locations and returns true if the locations are
considered the same, false otherwise. The primary routes and directions are compared.
Then the lat/longs of the two events are compared to determine if they are within a
configurable distance of one another. If not, the location are considered different. If either
location is missing lat/lon, primary route, or direction the locations are not considered the
same.
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Figure 9-18 ProxyBasicTrafficEvent2:areLocationsTheSame (Sequence Diagram)
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10 Use Cases — External TSS

The use case diagrams depict new functionality for the CHART R6 External TSS feature and
also identify existing features that will be enhanced. The use case diagrams for this feature exist
in the Tau design tool in the Release6 area. The sections below indicate the title of the use case
diagrams that apply to this feature.

10.1CHART

10.1.1 Provide Data to External Systems (Use Case Diagram)

This diagram shows uses of the system related to providing data to external system. R6 CHART
provides Traffic Event, DMS, HAR, SHAZAM, TSS, and CCTV to external systems. In
addition, R6 provides external client management for the authentication of external users.
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Figure 10-1 R6 ProvideDataToExternalSystems (Use Case Diagram)

Generate
Key Pair

10.1.1.1 Add External Client (Use Case)

The system shall allow an administrator to add an external client to the CHART system.
When doing so, the administrator will specify data pertaining to the client including a client
ID to be used by the external system and a public key used to validate data signed by the
external system. The administrator will specify whether the external system is a supplier
and/or consumer of CHART data, and if it is a consumer, one or more CHART Roles
whose user rights will determine the data accessible to the external system. The
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administrator will also be able to specify a name and description of the external system,
contact information for a person responsible for managing the external system.

10.1.1.2 Authenticate External System (Use Case)

The system shall authenticate external system connections to validate that they are
authorized to connect to CHART and to enforce rights regarding the data the external
system is permitted to access. Each external system owner will be provided a private key
from a public/private key pair generated within the CHART system. Each request from an
external system will include the system's CHART client ID (as configured within CHART)
and a digital signature of the request data, created using the private key provided by the
CHART administrator. The CHART system will validate each request signature using the
client's public key.

10.1.1.3 Edit External Client (Use Case)

The system shall allow an administrator to edit the data associated with an external client,
as described in the Add External Client use case.

10.1.1.4 Generate Key Pair (Use Case)

The system shall allow an administrator to generate a public/private key pair for use in
controlling access to the CHART external interface. The private key is to be given (offline)
to the owner of the external system wishing to gain access to CHART data. The public key
is to be used by the administrator when adding the external client to the CHART system
that corresponds to the external system that wishes to retrieve data from CHART.

10.1.1.5 Manage External Clients (Use Case)

The system shall allow an administrator to manage the external clients that are permitted to
retrieve data from CHART via its external system interface.

10.1.1.6 Provide Camera Data to External Systems (Use Case)

The system shall provide Camera data to external systems using the TMDD standard
format, with CHART extensions as needed. External systems can obtain an inventory and
status of all CHART Camera devices, or the ones that have changed in a certain look back
time period. They can obtain updates to the Camera devices (including the current status)
periodically with on-demand request or by subscribing to receive updates at a specified web
service URL.

10.1.1.7 Provide Data to External Systems (Use Case)

The system shall provide access to external systems via a web service to allow them to
receive data that the CHART system makes available to third parties. One or more Roles
assigned to each external client will be used to determine the data the client will be
permitted to access. All requests made by external systems shall be validated against
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published XSD. CHART will return a response XML document for each request. The
XML returned will contain an error code and error text for invalid requests, and will return
the requested data for valid, authorized requests. The response XML shall be formatted as
specified in published XSD.

10.1.1.8 Provide Detector Data to External Systems (Use Case)

The system shall provide detector data to external systems. The system shall enforce
granular, organization based user rights to allow the level of detail provided for a detector
to be controlled. Two user rights will be used to determine if a detector's detailed volume,
speed, and occupancy (VSO) data is exported, only a speed range, or no VSO data. When
VSO data is provided for a detector, it will include the data for zone groups and for each
zone within the group. The detector data will be provided using the TMDD standard, with
CHART extensions as needed. External systems can obtain an inventory and status of all
CHART system detectors, or the ones that have changed in a certain look back time period.
They can obtain updates to the detector data (including the status) periodically with on-
demand request or by subscribing to receive updates at a specified web service URL.

10.1.1.9 Provide DMS Data to External Systems (Use Case)

The system shall allow external systems to receive data pertaining to DMSs using the
TMDD standard, with CHART extensions to the standard as needed. External systems can
obtain an inventory and status of all CHART DMS devices, or the ones that have changed
in a certain look back time period. They can obtain updates to the DMS devices (including
the current status) periodically with on-demand request or by subscribing to receive updates
at a specified web service URL.

10.1.1.10 Provide HAR Data to External Systems (Use Case)

The system shall allow external systems to receive data pertaining to HARs using the
TMDD standard, with CHART extensions to the standard as needed. External systems can
obtain an inventory and status of all CHART HAR devices, or the ones that have changed
in a certain look back time period. They can obtain updates to the HAR devices (including
the current status) periodically with on-demand request or by subscribing to receive updates
at a specified web service URL.

10.1.1.11 Provide SHAZAM Data to External Systems (Use Case)

The system shall provide SHAZAM (beacons) data to external systems using the TMDD
standard format, with CHART extensions as needed. External systems can obtain an
inventory and status of all CHART SHAZAM devices, or the ones that have changed in a
certain look back time period. They can obtain updates to the SHAZAM devices (including
the current status) periodically with on-demand request or by subscribing to receive updates
at a specified web service URL.
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10.1.1.12 Provide Traffic Event Data to External Systems (Use Case)

The system shall allow external systems to receive traffic event data from CHART. The
CHART system shall enforce granular, organization based user rights to determine the level
of detail that may be seen by each event. User rights will control whether or not the
incident type of "fatality" is exported within the event name and the incident type field. A
cleansed version of the incident type and event name that substitutes personal injury for
fatality will be exported to external clients that don't have the proper user right. A separate
user right determines whether or not event history for an event is exported. The traffic event
data is exported using the SAE ATIS J2354 standard format with CHART extensions as
needed. External systems can obtain a list of traffic events (an inventory) that includes
either all events in the system or the ones that have changed in a certain look back time
period. They can receive updates by polling to receive a new inventory periodically or by
subscribing to receive updates at a specified web service URL.

10.1.1.13 Remove External Client (Use Case)

The system shall allow an administrator to remove an external client from the system,
effectively preventing them from accessing CHART's external interface to retrieve data.
The system will prompt the user for confirmation before removing the client.

10.1.1.14 View External Clients (Use Case)

The system shall allow an administrator to view the external clients allowed to retrieve
CHART data via its external interface.

10.2Mapping

10.2.1 CHART Intranet Map User Login (Use Case Diagram)

This diagram shows uses of the system related to logging into the Intranet map. In CHART R6 a
user will login to the Intranet map to get specific views of TSS data. Otherwise a default view of
TSS data is provided.

Not Login

CHART Operator

Figure 10-2 Intranet Map User Login (Use Case Diagram)
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10.2.1.1 Not Login (Use Case)

By default, a user does not have to login to the Intranet Map. By not logging in they
receive the rights associated with a default user set up by the CHART administrator. It is
expected this user will have rights to view everything except objects with restrictions. For
the R6 delivery this likely means non-logged in users will not be able to view detailed
speeds for NAVTEQ detectors.

10.2.1.2 Login (Use Case)

The system shall allow an operator to authenticate their username and password to obtain
their full set of rights. To do this, the operator clicks on the “Login to CHART” option
under the “Display” drop down menu. A login screen prompts the operator to provide their
user name and password. After submitting the login information, the system determines the
user’s rights via the web-based user management service. If the user is authenticated, the
system returns to the default home screen, otherwise, a warning message is prompted.

10.2.1.3 Display TSS (Use Case)

Detectors (Traffic Sensor Systems) display on the Intranet Map using arrows to depict the
underlying direction of roadway travel. When a user mouse’s over a detector’s arrow, a
tooltip displays detailed information about that detector including detector location, the last
report date and time, roadway direction, and owning organization. The tooltip also displays
speed indications depending on the user’s rights to view an organization’s detectors:

Summary speed values (speed range): if the user does not have the ViewVSODetailedRight
Detailed speed values (actual speed): if the user has the ViewVSODetailedRight

There is no Intranet Map support for the ViewVVSOSummaryRight because the customer
does not envision a case when a detector would be displayed without at least a speed range.

If no user rights can be obtained due to an internal system problem, all users will at least be
given detailed rights to view all TSSs owned by the SHA organization as these are not
expected to ever be restricted for any user.
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11 Detailed Design — External TSS

11.1Human-Machine Interface

11.1.1 CHART Intranet Mapping GUI
The CHART Intranet Mapping GUI includes changes to the Menu.

11.1.1.1 Login to CHART

To login to CHART, an operator mouse’s over to the “Display” dropdown menu and selects the
“Login to CHART” option.

o/Camera CHART Devices

Event List
Legend
L _ Locator

e

Figure 11-1 Login to CHART

The login screen is prompted which allows an operator to enter his or her CHART login. If the
login is successful, the system remembers the user’s session and page and then redirects them
back to the Intranet Mapping application default screen. An error message is displayed if login
is unsuccessful. If operator decided not to login, he or she can click on the “Go to Intranet
Mapping without Logging into CHART” link and redirect back to the Intranet Mapping
application default screen.
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Figure 11-2 Login Screen
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Figure 11-3 Login Screen Error
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11.1.1.2 Display External TSS

Two new categories “Speed Ranges” and “Organizations” have been added under the “Road
Speed Sensor” in the Legend. “Organizations” is initially collapsed to reduce the space in the
legend.

Figure 11-4 New Road Speed Sensor Legend

When the Road Speed Sensor category is selected, all Speed Ranges and the SHA Organization
are automatically selected by default. A user can explicitly turn on the individual organizations
by selecting the check box next to the name or, alternatively, they can select all organizations by
checking the “Organization” check box.
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Figure 11-5 Turn on Road Speed Sensor layer

The user can optionally filter out the display of the speed sensors on the map by the owning
organization or by the speed range by checking/unchecking the owning organization or the speed
range in the legend.
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Figure 11-6 Filter TSS Display by Owning Organization and Speed Range
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11.2Mapping

11.2.1 Class Diagrams

11.2.1.1 Configuration - Intranet Map (Class Diagram)
This is a base class to capture CHART system configurations

CHARTMap.Lib.CHART Config

CHARTLiteURL: String
CHARTEventRefreshintervalnteger
CHARTIntranetEventRefreshintervalinteger
CHARTWWehDBConnectionString: String
CHARTOE ConnectionString: String
CHARTEackGroundDBEC onnectionString: String
CHARTWehServerJRL: String
CHARTCameralJRL: String
CHARTEventRightlD: String
CHARTIconPath: String

WSMSLayers: String
ClosureLayerMNames: String
CHARTTextversionlRL: String
UserManagementService: String
UserManagementUrl: String
UsertanagementClientlD: String

Figure 11-7 Intranet Map Configuration (Class Diagram)

11.2.1.1.1 CHARTMap.Lib.CHARTConfig (Class)

This is a base class for capturing CHART system configurations.

11.2.1.2 User Validation - Intranet Map (Class Diagram)

This is a base class to handle user authentication. This class contains methods to validate
user against the CHART User Management Service and it also contains methods to handle
the response.
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CHARTMap.Lib.CHARTSecurityValidator

PARAM_NAME _SIGNATURE: String
PARAM_NAME_CLIENT_ID:String
m_signatureParamiame: String
m_clientiDParamiame: String

Validate( tUserMame: String, tPwidl: String, coalUserCrgRightMamevalueCollection, tServiceMame: String, tService URL: String, tClientlD: String, tErrortsg: String) : Boolean
ProcessServiceResponse(tResponsexXML: String, colUserOrgRight NameYalueCollection, tErrarhMsg: String):Boolean

SetRequestMLString(tUserMName: String, tPwd: String): String

GetTSS0rg():ArrayList

CHARTMap.Lib. XML Utility

m_xmlvalid:Boolean

getRootElement{xmFile:FileStream). XmlElerment
getRootElement(xml:String):xmlElement
getElermnentsByMame(ele:xXmlElement, tagname: String): ¥ miModeList
getChildElements(ele:XmlElement). XmiNodeList

getFirstElerment(ele: XmlElerment) XmiMNode

getFirstElermentWithName(ele: XmiElement, taghame: String):xmiNode
getTextValue(ele:XmlElement, tagName: String, defaultvalue: String): String
getintegervalue(ele:XmlElement, taghame: String, defaultvalue: Integer): Integer
getBooleanalue(ele:XmlElement, tagharme: String, defaultvalue:Boolean):Boolean
getMLString(el:XmlElement): String

saveToxMLFile(fileName: String, xmlString: String)
loadxMLFromFile(fs:FileStream): ¥XmiDocument

validateXML(xsdPath:String, xml: Stream):Boolean

validateXML(xsdPath: String, xmlPath:String):Boolean

“WalidationError(sender Systern.Chject, e:ValidationEventargs)

Figure 11-8 Intranet Map User Validation (Class Diagram)

11.2.1.2.1 CHARTMap.Lib.CHARTSecurityValidator (Class)

This is a base class to handle user authentication. This class contains methods to validate
user against the CHART User Management Service and it also contains methods to handle
the response.

11.2.1.2.2 CHARTMap.Lib.XMLUtility (Class)

This is a base utility class to handle XML. This class contains methods to validate the xml
response from the user management and methods to retrieve values from the xml.

11.2.1.3 User Rights — Intranet Map (Class Diagram)

This is a base class to store a list of CHARTFunctionalRights. This class contains methods
to serialize and deserialize a list of CHARTFunctionalRights in xml and methods to save to
or load from xml file.
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11
CHARTMap.Lib.CHARTRight 1 CHARTMap.Lib.CHARTRightsCHARTFunctionalRights

CHARTFunctionalRights:List of CHARTRIights CHARTFunctionalRights id:FunctionalRightsTypeCHART
SerializerXmiSerializer idSpecified:Boolean

OrganizationFilter:List Of String
Clone(}: CHARTRights Serializer XmlSerializer
Deserialize(xml:String, obj CHARTRIights):Boolean
Deserialize(xml:String): CHARTRights Clone(): CHARTRightsCHARTFunctionalRights
Deserialize(xml:String, obj CHARTRIights, exception.Excepton):Boolean Deserialize(xml:String, obj CHARTRightsCHARTFunctionalRights ). Boolean
LoadFromFile(fileName: String, obj CHARTRIghts, exception: Exception): Boolean Deserialize(xml:String): CHARTRights CHARTFunctionalRights
LoadFromFile(filename: String, obj: CHARTRIights ). Boolean Deserialize(xml:String, obj CHARTRightsCHARTFunctionalRights, exception:Excepton).Boolean
LoadFromFile(fileMame: String ) CHARTRIght LoadFromFile(fileMame: String, obj CHARTRIights CHARTFunctionalRights, exception:Exception):Boolean
Mew() LoadFromFile(filename:String, obj: CHARTRightsCHARTFunctionalRights): Boolean
SaveToFile(fileMame: String, exception:Exception). Boolean LoadFromFile(fileMame: String): CHARTFunctionalRights
SaveToFile(fileMNarne: String) Mew)
Serialize(): String SaveToFile(fileMame: String, exception:Exception).Boolean

SaveToFile(fileMarme: String)

Serialize(): String

‘ CHARTMap.Lib.FunctionalRights TypeCHART

Figure 11-9 Intranet Map User Rights (Class Diagram)

11.2.1.3.1 CHARTMap.Lib.CHARTRIghts (Class)

This is a base class to store a list of CHARTFunctionalRights. This class contains methods
to serialize and deserialize a list of CHARTFunctionalRights in xml and methods to save to
or load from xml file.

11.2.1.3.2 CHARTMap.Lib.CHARTRightsCHARTFunctionalRights (Class)

This is a base class to capture the CHARTFunctionalRights. This class contains methods to
serialize and deserialize CHARTFunctionalRights in xml and methods to save to or load
from xml file.

11.2.1.3.3 CHARTMap.Lib.FunctionalRightsTypeCHART (Class)

This is the base class that contains the constant attributes of FunctionalRightsTypeCHART.

11.2.1.4 Response Data — Intranet Map (Class Diagram)

This is a base class to capture the ResponseMethod and ResponseTypeValue. This class
contains methods to serialize and deserialize the ResponseData in xml and methods to save
to or load from xml file.
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CHARTMap.Lib.StatusBlockErrors

/| codeErrorCode
codeSpecified: Boolean
msg:String

Senalizer XmiSerializer

Clone() StatusBlackErmars
Deserialize(xm String, obj-StatusBlackErrors) Boolean
Deserialize(xml String) StatusBlockEmors
Deserializel<m. String, obj:StatusBlockErors, exception Excepton) Ecolean

; LoadFromF le(fileName String, obj StatusBlockErrs, exception Exception):Baolean
CHARTMap.Lib ResultCode / LoadFromFile(filename: String, obj-StatusBlockErrors)-Boalean

LoadFromF lle{fileName String): Status BlockE rors

suceess SaveToF le(fileName:String, exception Exception) Bodlean
allure SaveToF le(fileName:String)
Serialize():String
CHARTMap.Lib.ServiceResponse | )

dataField ResponseData T CHARTMap.Lib.StatusBlock
sSerializerXmiSerializer
statusField StatusBlock errorList of StatusBlockErrors |

result ResultCode .
Clonel):SerivceResponse SerializerXmiSerializer CHARTMap.Lib ErrorCode
Deserialize(xi: String, obj SerivceResponse)Bodlean
Deserialize(ximl: String):SerivceResponse Clone():StatusBlock generalError
Deserialize(xmi:String, ol ServeeRespanse, exteption Excepton) Boolean Deserialize(xml. String, obj:StatusBlock)Bodlean authorizationErrar
LoadFromFile(fileNarne: String, obj-SerivceRe sponse, exception: Exception) Boolean Deserialize(xmil String}: StarusElock ivalidL
Load romFilefiename: String, obj SeriveeResponse jBoolean Deserialize(xml: String, obj:StatusBlock, exception Excepton) Bodlean
LoadFromFile(fileNare: String): SerivceResponse LoadFromFile(fileName: String, objStatlisBlock, exception: Exception) Boolean
SaveToF ile(fileName: String, exception Exception):Baolean LoadF romFilelflename: String, obj:StatusBlock) Bodlean
SaveToF lle(fileNarme: String) LoadF romFileffileName:String): StatusBlock
Serialize():String SaveToF ile(fileNarme: String, exception Exception):Boolean

SaveToF ile(fileNarme: String)

Serialize() String

CHARTMap Lib.ResponseMethod
CHARTMap Lib.ResponseData
rrrrrrrrrrrrrrrrrrrrrrrr Iterm: Object
Response:ResponseMethod Serializer XmiSerializer
responseType:ResponseTypevalue
SenalizerXmiSeriaizer Clone() ResponseMethort
Deserfalize(xm|String, obj ResponseMethad):Boolean

Clone()ResponseData Deserialize(xmlString}ResponseMethod
Deserialize(xml String, obj:ResponseData). Bodlean Deserialize(xm|:String, obj ResponseMethod, exception: Excepton)Bolean
Deserialize(xmi String): ResponseData LoadFromFilefileName: String, obj ResponseMethad, exception Exception): Baolean
Deserialize(xmi:String, obj:ResponseData, exception:Excepton):Boslean LoadFromFilefilename: String, obj:ResponseMethod) Boolean
LoadFromFle(fileName: String, obj ResponseData, exception: Exception): Boolean LoadFromFilefileNarme: String) d
LoadFromFle(filename: String, objRespanseData): Boolean SaveToFileffileName: String, exception Exception): Boolean
LoadFromF il fileName: String) ResponseData SaveToFile(fleNarme: String)
SaveToFle(fileName:String, exception Exception) Bodlean . Serialize(): String
SaveToFle(filehame String) -
Serialize():String

CHARTMap Lib.ResponseTypeValue

™ setRights
setRole
setlsers

Figure 11-10 Intranet Map Response Data (Class Diagram)

11.2.1.4.1 CHARTMap.Lib.ServiceResponse (Class)

This is a base class to capture the ResponseData and StatusBlock. This class contains
methods to serialize and deserialize the ServiceResponse in xml and methods to save to or
load from xml file.

11.2.1.4.2 CHARTMap.Lib.ResponseData (Class)

This is a base class to capture the ResponseMethod and ResponseTypeValue. This class
contains methods to serialize and deserialize the ResponseData in xml and methods to save
to or load from xml file.

11.2.1.4.3 CHARTMap.Lib.ResponseMethod (Class)
This is a base class to capture the Response. This class contains methods to serialize and
deserialize the Response in xml and methods to save to or load from xml file.

11.2.1.4.4 CHARTMap.Lib.ResponseTypeValue (Class)

This is the base class that contains the constant attributes of ResponseTypeValue.

11.2.1.4.5 CHARTMap.Lib.StatusBlock (Class)

This is a base class to capture a list of StatusBlockErros and ResultCode. This class
contains methods to serialize and deserialize the StatusBlock in xml and methods to save to
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or load from xml file.

11.2.1.4.6 CHARTMap.Lib.ResultCode (Class)

This is the base class that contains the constant attributes of ResultCode.

11.2.1.4.7 CHARTMap.Lib.StatusBlockErrors (Class)

This is a base class to capture a list of ErrorCode, the codeSpecified value, and error
message. This class contains methods to serialize and deserialize the StatusBlockErrors in
xml and methods to save to or load from an xml file.

11.2.1.4.8 CHARTMap.Lib.ErrorCode (Class)

This is the base class that contains the constant attributes of ErrorCode.

11.2.1.5 Client Request - Intranet Map (Class Diagram)

CHARTMap.Lib.RequestMethod

S tem:Ohject
s SerializerxmilSerializer

- Clone():ReguestMethod
. Deserializefxml:String, ohjv):Boolean
4 Deserialize(xml: String): RequestMethod
Deserialize(xml:String, obj:RequestMethod, exception:Excepton).Boolean
LoadFromFile(fileMame: String, obj Reguesthvethod, exception: Exception): Boolean
LoadFromFile(filenarme: String, ok RequestMethod).Boolean
LoadFromFile(fileMame: String): RequestMethod

0 : SaveToFile(fileName: String, exception: Exception):Boolean
CHARTMap.Lib.ClientRequest SaveToFile(fileName String)
Serialize(}:String

requestiMethodList RequestMethad
requestType:RequestTypelalue
SerializerXmlSerializer

targetURL: String

Clone():ClinetRequest "*\ CHARTMap.Lib.RequestTypeValue
Deserializexml:String, obj: ClinetRequest):Boolean

Deserialize(xml:String): ClinetRequest . getRights

Deserialize(xml:String, obj: ClinetRequest, exception: Exceptan):Boolean T getRole

LoadFromFile(fileMarme: String, obj:ClinetRequest, exception: Exception):Boolean | fetusers
LoadFromFile(filename: String, obj ClinetRequest):Boolean
LoadFromFilefileName: String): ClientRequest
SaveToFile(fileName: String, exception: Exception):Boolean
SaveToFile(fileNarme: String)

Serialize(): String

Figure 11-11 Intranet Map Client Request (Class Diagram)

11.2.1.5.1 CHARTMap.Lib. ClientRequest (Class)

This is a base class to capture the RequestMethod, RequestTypeValue and the targetURL.
This class contains methods to serialize and deserialize the ClientRequest in xml and
methods to save to or load from xml file.

11.2.1.5.2 CHARTMap.Lib.RequestMethod (Class)

This is a base class to capture the Request. This class contains methods to serialize and
deserialize the RequestMethod in xml and methods to save to or load from xml file.

11.2.1.5.3 CHARTMap.Lib.RequestTypeValue (Class)

This is the base class that contains the constant attributes of RequestTypeValue.
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This class diagram defines a WebServiceModule used for providing a web service interface
for Exporting User Functional Rights data. It utilized the Chart WebService framework.
The UserManagerHandler is the main class responsible for providing methods to retrieve
information in an exportable form.

11.2.2 Sequence Diagrams

11.2.2.1 Login to CHART - Intranet Map (Sequence Diagram)

This diagram shows the processing that occurs when a request is received to login to CHART.
The process starts by getting the CHART configurations with the CHARTConfig object and
creates a CHARTSecurityValidator object where it takes the user name, password and CHART
configurations and serializes it using the ClientRequest object. The process then submits the
request to the web-based user management service. Once the response is returned, the process
validates the response using the XMLUTtility object. If the response validates, the process
deserializes the response into a ResponseData object and calls the ProcessServiceResponse
method to handle the response. If the user is validated, the Login page saves the user session,
writes the user information to log file, and redirects the user to the Intranet Map homepage.
Otherwise, the user is prompted for error.
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Figure 11-12 Intranet Map Login (Sequence Diagram)
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11.2.2.2 Keep Session Alive (Sequence Diagram)

Default KeepSessionAlive

This diagram shows the processing of keeping the user session alive. The process starts by
creating a hidden frame (i.e. KeepSessionAlive) in the application; the hidden frame is
configured to do the initial authentication for the default user and it also handles the
authentication during session refresh behind the scene. In the Page Load event of the
KeepSessionAlive, the process starts by getting the CHART configurations with the
CHARTConfig object and creates a CHART SecurityValidator object where it takes the
user name, password and CHART configurations and serializes them using the
ClientRequest object. The process then submits the request to the web-based user
management service. Once the response is returned, the process validates the response
using the XMLUtility object. If the response is valid, the response is deserializes into a
ResponseData object and calls the ProcessServiceResponse method to handle the response.
Once the response is received, the KeepSessionAlive page calls the OutputTSSInfo()
method to write the both TSS organizations and its rights to the client. When the
KeepSessionAlive page is loaded, the default page then retrieves the user’s organization
right for each TSS organization.

L %

CHARTConfig ClientReguest User management service HMLUtility RespaonseData

| CHARTSecurin/alidate

Load———"
KeepSessionAlive—M
Gets CHART, 5 CHARTRights
Fage Caonfigurations

eWReturms CHART
Configurations
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Request
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X

-Surnmit xml request———————+

--———-——Return xml respongg--——-—-——-——
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———-———Return validated result-————————mr
Deserialize xml respon
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*=—-deserialized--
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‘ ProcessServiceResponse() B‘
Returns validated regult---—--—-m-- ><
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onLoad()
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Figure 11-13 Intranet Map Keep Session Alive (Sequence Diagram)

11.3CHART Data Exporter Web Service

11.3.1 Class Diagrams

11.3.1.1 WSUserManagementModule (Class Diagram)

This class diagram defines a web service module used for providing a web service for
exporting user management data such as a list of users and their rights. It utilizes the
CHART web service framework. UserManagerRequestHandler is the main class
responsible for knowing how to obtain user management information from the internal
CORBA User Management Service. It also provides methods for providing user

management data in an exportable form.

- «interface»

«interface» 1 WebServiceModule
WSRequestHandlerSupporter
: «interface» initalize(service:WebService):void
H DiscoveryHost shutdown():void ]
]
H A
] 1
] ] 1
H H
WebService I
R J

WSUserManagerModule

—<® -m_props:UserManagerModuleProperties
-m_handler:UserManagerRequestHandler
-m_initialized :boolean

-m_m_userManager: UserManagerWrapper

-m_traderGroup: TraderGroup
inialize(service:WebService):void
shutdown():void
gelUserManagerWrapper() UserManagerWrapper
getSystemToken(): byte|
getProperties String(): String

|_getVersion(): ComponentVersion

WebServiceProperties 1 1

BasicRequestHandler|

1 1

UserManagerRequestHandler

WebServiceModuleProperties

-m_modile : WSUserManagerModule
-m_props:UserManagerModuleProperties

WebServiceModuleProperties (props:WebServiceProperties -m_vmTemplatePath: String
-m varrurTempIatePath String

getWebServiceProperties() WebServiceProperties
getintProperty(prop:String, defaultinf):int -m_expRegJAXBContext JAXBContext
getBooleanProperty(prop:String, defaultboolean):boolean -m_regs:ArrayList<Requestinfo>
L—getFloatProperty (prop:2ring, default.ﬂoat)‘ﬂoa_l initialize(WSRequestHandlerSupporter supporter):void
getinfoForSupportedRequests() : Requestinfo[]

-

1
processRequest(requestBasicRequest, supporter WSRequestHandlerSupporter, ctx:Context):String
hand leValidationException(supporter:WSRequestHandlerSupporter, requestBasicRequest, ctx:Context, e:ValidatonException):String
1 1 handleProcessingException(supporter:\WSRequestHandlerSupporter, requestBasicRequest, ctx:Context, e:ProcessingException) String
handleAuthenticationError(requestBasicRequest supporterWSRequestHandlerSupporter ctx:Context, ex AuthenncanonExcepnon)Stnng()
|__shutdown(WSRequestHandlerSupporter supporter):void

UserManagerModuleProperties

+getUMSDataRequestName(): Strin
+getUMSTarusVelcc|IyTemp\atePalh() String 1| UserManagerRightsViewContainer
+gegMError&g:ggnyﬁ;l’gmplatePam() :String ralor-Varenal
+getReques ath() : String m_marshaller:Marshaller
|_+getResponseXSDPath() : Stringe | m_requestType:RequestTypeValu
m_rightsList:ArrayList
createDataForRequest()void

Figure 11-14 WSUserManagerModuleClasses (Class Diagram)

11.3.1.1.1 BasicRequestHandler (Class)

This abstract base class provides an implementation of the
WSRequestHandler.processRequest() method that provides optional XML validation
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against specified XSD files and optional digital signature verification as well. It is intended
to be used by request handlers that plan to take XML in and return XML to the requesting
client.

11.3.1.1.2 DiscoveryHost (Class)
This interface defines the methods that the DiscoveryManager relies on. It must be
implemented by any class that will create a DiscoveryManager.

11.3.1.1.3 UserManagerModuleProperties (Class)

The UserManagementModuleProperties class provides access methods for properties used
by the WSUserManagementModule. It extends the WebServiceModuleProperties class
which allows access to other properties available from the WebService Framework.

11.3.1.1.4 UserManagerRequestHandler (Class)

This class extends the BasicRequestHandler to support web-based requests for user
services. In addition to supporting all the required validation and authentication methods, it
also interacts with the UserManagementModule via the UserManagementWrapper to
authenticate user credentials and obtain user rights.

11.3.1.1.5 UserManagerRightsViewContainer (Class)

The UserManagerRightsViewContainer class wraps a ProxyUserManagement object and
provides a view of the proxy object specific to UserManagement requests. These objects
are used by the Velocity Engine which is made available by the WebService Framework.
Velocity will apply a defined UserManagement velocity template to the rights list to
generate the XML response to UserManagement web requests.

11.3.1.1.6 WebService (Class)

This class is the core of each Web Service. It extends the VelocityServlet base class and
implements the Service CORBA interface so that Web Service servlets can be administered
in the same manner as other CHART service applications.

11.3.1.1.7 WebServiceModule (Class)

This interface defines the methods that each module must implement in order to run within
the web service framework.

11.3.1.1.8 WebServiceModuleProperties (Class)

This abstract base class provides a base for WebServiceModule implementation classes to
extend in order to get access to their configuration properties.

11.3.1.1.9 WebServiceProperties (Class)

This class provides convenient access to the java Properties object that contains
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configuration data for the web service and its modules.

11.3.1.1.10WSRequestHandlerSupporter (Class)

This interface defines the methods that will be available to every WSRequestHandler when
it is invoked by the framework. It defines the services that the framework will make
available to the handlers.

11.3.1.1.11WSUserManagerModule (Class)

The WSUserMangerModule implements the WebServiceModule interface and provides
user management functions via the WebService framework.

11.3.1.2 WSDMSEXxportModule (Class Diagram)

This class diagram defines a WebServiceModule used for providing a web service interface
for Exporting device data. The DMS export module is used as a generic example for how
all device data is exported. It utilizes the Chart WebService framework. The
DMSExportHandler is the main class responsible for maintaining a cache of DMS related
objects and providing methods to retrieve information in an exportable form. Note: the
DMSExportHandler is not WebService specific and could be used in the context of the
Chart ServiceApplication framework if needed.
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Figure 11-15 WSDMSEXxportModuleClasses (Class Diagram)

11.3.1.2.1 BasicRequestHandler (Class)

This abstract base class provides an implementation of the
WSRequestHandler.processRequest() method that provides optional XML validation

against specified XSD files and optional digital signature verification as well.

It is intended

to be used by request handlers that plan to take XML in and return XML to the calling

client.

11.3.1.2.2 DataModel (Class)
The data model class serves as a collection of objects. It provides an efficient lookup
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mechanism for locating any object, and methods which allow for the retrieval of all objects
of a particular type. Additionally, this class provides the ability to attach observer objects
which are notified when objects are added to or removed from the model. Objects may also
notify the DataModel that they have been modified. The model will periodically notify all
attached observers of the changes to objects in the model.

11.3.1.2.3 DiscoverDMSClassesCmd (Class)

The DiscoverChart2DMSClassesCmd class is responsible for discovering Chart2DMS and
Chart2DMSFactory corba objects, wrapping those objects in proxy classes and adding those
objects to the DiscoveryManager's Object Cache. This class also listens to appropriate
corba events and updates the Object cache accordingly.

11.3.1.2.4 DiscoveryHost (Class)

This interface defines the methods that the DiscoveryManager relies on. It must be
implemented by any class that will create a DiscoveryManager.

11.3.1.2.5 DiscoveryManager (Class)

This SystemContextProvider interface defines some of the functionality required by a class
which provides discovery services for CHART services. It is used by both the CHART
GUI and the CHART backend services. A class which implements this interface must
provide "get" accessor methods for the system profile properties, the data model, and the
main processing queue for a service, for instance. It also provides access to the root
deployment path and dynamic image path, which is used only by the CHART GUI. For the
CHART GUI, this interface is known to be implemented by the MainServlet; for the back
end CHART services, this interface is known to be implemented by the Discovery
Manager.

11.3.1.2.6 DMSExportHandler (Class)

The DMSExportHandler class is responsible for maintaining up to date Chart DMS
information in the ObjectCache. This data is used to support the class methods which
provide data in response to web service requests for exporting DMS data.

11.3.1.2.7 DMSExportModuleProperties (Class)

The DMSExportModuleProperties class provides access methods for properties used by the
WSDMSExportModule. It Extends the WebServiceModuleProperties class which allows
access to other properties available from the WebService Framework.

11.3.1.2.8 DMSinventoryExpView (Class)

The DMSInventoryExpView class wraps a ProxyChart2DMS object and provides a view of
the proxy object specific to DMS Inventory requests. These objects are used by the
Velocity Engine which is made available by the WebService Framework. Velocity will
apply a defined DMS Inventory velocity template to a collection of these objects to
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generate the XML response to DMS Inventory export requests.

11.3.1.2.9 DMSRequestHandler (Class)

The DMSRequestHandler extends the BasicRequestHandler abstract class and implements
abstract methods used to handle web service requests for exporting DMS information.

11.3.1.2.10DMSStatusExpView (Class)

The DMSStatusExpView class wraps a ProxyChart2DMS object and provides a view of the
proxy object specific to DMS Status requests. These objects are used by the Velocity
Engine which is made available by the WebService Framework. Velocity will apply a
defined DMS Status velocity template to a collection of these objects to generate the XML
response to DMS Status export requests.

11.3.1.2.11DMSSubscriptionRequestHandler (Class)

The DMSSubscriptionRequestHandler extends the BasicRequestHandler and defines
process required to handle DMS export Subscription requests made available by the Chart
Export Web Service. Subscriptions allow clients to receive "real time" updates to DMSs as
opposed to "on demand" updates which the client has to initiate.

11.3.1.2.12ExternalSystemConnectionlmpl (Class)

This class knows how to maintain the status of external connections and push them up to
the GUI. Also, ExternalSystemConnectionAlerts and Notifications can be sent as
configured by the admin.

11.3.1.2.13java.lang.Runnable (Interface)
This interface allows the run method to be called from another thread using Java's threading
mechanism.

11.3.1.2.140bjectCache (Class)

The ObjectCache is a wrapper for the DataModel. It provides access to DataModel
methods to find objects in the data model, delegating those methods to the DataModel
itself. It also provides additional methods of finding name filtered objects and discovering
"duplicate" objects (as defined by an isDuplicateOf() method of the Duplicatable interface).

11.3.1.2.15ProxyDMS (Class)

The ProxyChart2DMS object is a proxy for a Chart2DMS corba object which is used to by
the DiscoveryManager / ObjectCache. The objects are used to maintain an up to date cache
of Chart2DMS data in the object cache for application use.

11.3.1.2.16ProxyObject (Class)

This class is a base class for many types of proxy objects store in the CHART object cache
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(which have been discovered by the DiscoveryDriver tasks), used to provide a standard set
of access methods for the proxy objects.

11.3.1.2.17QueueableCommand (Interface)

A QueueableCommand is an interface used to represent a command that can be placed on a
CommandQueue for asynchronous execution. Derived classes implement the execute
method to specify the actions taken by the command when it is executed. This interface
must be implemented by any device command in order that it may be queued on a
CommandQueue. The CommandQueue driver calls the execute method to execute a
command in the queue and a call to the interrupted method is made when a
CommandQueue is shut down.

11.3.1.2.18WebService (Class)

This class is the core of each Web Service. It extends the VelocityServlet base class and
implements the Service CORBA interface so that Web Service servlets can be administered
in the same manner as other CHART service applications.

11.3.1.2.19WebServiceModule (Class)

This interface defines the methods that each module must implement in order to run within
the web service framework.

11.3.1.2.20WebServiceModuleProperties (Class)

This abstract base class provides a base for WebServiceModule implementation classes to
extend in order to get access to their configuration properties.

11.3.1.2.21WebServiceProperties (Class)

This class provides convenient access to the java Properties object that contains
configuration data for the web service and its modules.

11.3.1.2.22WSDMSExportModule (Class)

The WSDMSExportModule implements the WebServiceModule interface and provides
DMS export functionality via the WebService framework.

11.3.1.2.23WSRequestHandlerSupporter (Class)

This interface defines the methods that will be available to every WSRequestHandler when
it is invoked by the framework. It defines the services that the framework will make
available to the handlers.
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11.3.2 Sequence Diagrams

The following sequence diagrams use the DMS device module as an example for how all devices

export their data. In all cases, you can merely substitute the device type for the letters “DMS” to
obtain the actual class names. For example for TSS, HAR, SHAZAM, and CCTV.

11.3.2.1 DMSExportHandler:getDMSInventoryList (Sequence Diagram)

This diagram depicts the processing needed to retrieve DMS Inventory data in response to a
specific DMS Inventory export request. If no ProxyDMSFactories are found in the data
model this method throws a GeneralException. This in turn will trigger the WebService
framework to call the handler's handleProcessingException() method. ProxyDMS objects
are retrieved from the ObjectCache. Based on the optional update window parameter, the
functional rights of the client specific token passed in and the owning organization of each
proxy object, a collection of appropriate export data is created and returned to the caller.

CHART R6 Detailed Design 11-26 09/21/2010



New for R6: Similar design pattern will be
applied for Camera export.

;: E : m_discoveryMg :I
DMSRequestHandler DMSExportHandler DlscoveryManagelr

T T T
getDMShnventoryList(tokenbytel, ! : : :
] ] ]

|
DataModule | t‘l’okenManipuIam;

updateWIndowMins:int; .
optionalDMSList: Proxy Trafic Event)Ng ProxyDMSFacotry objects

€ - - - - -GeneralExcepion—=~-=--= foundin DataModel] I
\ getDataModel() ="}
< —--- =o=o-2 ---1
Iv—[opnonaIDMSLlsl::nuII
[ .—dmsListProxyDMsl]:_—ﬁ
K R----------‘getObjectSOnype(ProxyDMS.cIass‘ — -
L] I ] ] ]
/ ] ] ]
N
—\{ |
lfoptionalDMSListis null, [ i .
getarray of ProxyDMS dmsListProxy DMS[=optionalDMSList
fromthe data model.Else,
use the array of ProxyDMS i
passedin N
Listofobjects to
H H H H reurn to
1 1 1 1 caller.
4
4
4
4
Loop thru ProxyDMS .
objects in the listreturned ',?_\r‘DM?L'S‘t
fromthe DataModel. reate( rayLis
' i
] Y ] ] '
] Apply update
[ H window check H H H
{rdmsList} ——[updateWindowMins >0 && 'lfneeded.
optionalDMSList==NULL] P4
[proxyDMSJastDms ConfigUpdate Vi
imestamp outside updateWindow
skip this DMS]
] ] ] ] !
> dmsToExport |
create(proxyDMS) DMSInventoryExleew
]
; -add(dms ToExport)
] ] ] ]
] ] ] ] '
] ]
1
toArray ()
[}
- - ---DMSInven;toryExp\Aewﬂ----4-------------“-------4
| S 1
Lreate(li.)MSInvenmryExp\new DMSExpViewContainer
H ] ]
' ! H '
! 4 i« H B ' oY
r :.. entoryFlag(Boolean.TRUE) T H 2
[}
]
1
Q'"“DMSExleeWCDmainer"“4 : :
H '
! i
! 1
'

Figure 11-16 DMSExportHandler:getDMSInventoryL.ist (Sequence Diagram)
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11.3.2.2 DMSRequestHandler:processRequest (Sequence Diagram)

This diagram depicts the processing of DMS Export Requests for on demand updates and
realtime updates (Subscriptions). The processRequest() method of the DMSequestHandler
is called by the WebService RequestManger. An "on demand" request for dms data is
handled by getting the appropriate data to export from the DMSExportHandler, adding that
data to the Velocity Context passed in and finally returning the path to the correct Velocity
Template for the request. A request for realtime updates of DMS Data (Subscriptions) is
handled by call the appropriate method of the DMSSubscriptionManger for new/renewed

subscriptions or canceled subscriptions.

In both cases the appropriate information is

loaded into the velocity context and the correct velocity template file path is returned to the
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Figure 11-17 DMSRequestHandler:processRequest (Sequence Diagram)
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11.3.2.3 DMSSubscriptionRequestHandler:processRequest (Sequence Diagram)

X
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This diagram depicts the processing of DMS subscriptions requests.
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Figure 11-18 DMSSubscriptionRequestHandler:processRequest (Sequence Diagram)
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11.3.2.4 DMSExportHandler:getDMSStatusList (Sequence Diagram)

This diagram depicts the processing needed to retrieve DMS Status data in response to a
specific DMS Status export request. If no ProxyDMSFactories are found in the data model
this method throws a GeneralException. This in turn will trigger the WebService
framework to call the handler's handleProcessingException() method. ProxyDMS objects
are retrieved from the ObjectCache. Based on the optional update window parameter, the
functional rights of the client specific token passed in and the owning organization of each
proxy object, a collection of appropriate export data is created and returned to the caller.

New for R6: Similar design pattern willbe
applied for Camera export.
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Figure 11-19 DMSExportHandler:getDMSStatusL.ist (Sequence Diagram)
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11.4CHART User Management Web Service

11.4.1 Sequence Diagram

11.4.1.1 UserManagerRequestHandler:processRequest (Sequence Diagram)

S

This diagram depicts the processing of the getRights client request. The processRequest()
method of UserManagerRequestHandler is called by the WebService
RequestManager.GetRights request for Functional Rights. The processing involves getting
the appropriate data from Chart User Manager Wrapper, passing that data into the Velocity
Context, and finally returning the path to the correct Velocity Template for the request.
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Figure 11-20 UserManagerRequestHandler:processRequest (Sequence Diagram)
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11.4.1.2 UserManagerRequestHandler:handleException (Sequence Diagram)

This sequence diagram depicts Exception handling done as part of the WebService
framework. The UserManagerRequestHandler derives from the BasicRequestHandler class
and implements 3 abstract methods (handleValidationException(),
handleAuthenticationException() and handleProcessingException()). These methods are
called from the WebService frame work when exceptions are encountered. Each method
retrieves information as need from the arguments passed in and creates a response using a
Velocity Context object and a predefined Velocity template. Note: for
handleValidationException() if inbound xml validation fails, pass the invalid XML string
back in the XML response defined as CDATA so it will not be parsed.
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Figure 11-21 UserManagerRequestHandler:handleException (Sequence Diagram)
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12 Use Cases — Camera Synchronization

The use case diagrams depict new functionality for the CHART R6 External TSS feature and
also identify existing features that will be enhanced. The use case diagrams for this feature exist
in the Tau design tool in the Release6 area. The sections below indicate the title of the use case
diagrams that apply to this feature.

12.1 CHART Data Exporter

12.1.1 Provide Data to External Systems (Use Case Diagram)

This diagram shows uses of the system related to providing data to external system. R6 CHART
provides Traffic Event, DMS, HAR, SHAZAM, TSS, and CCTV to external systems. In
addition, R6 provides external client management for the authentication of external users.
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12.1.1.1 Add External Client (Use Case)

The system shall allow an administrator to add an external client to the CHART system.
When doing so, the administrator will specify data pertaining to the client including a client
ID to be used by the external system and a public key used to validate data signed by the
external system. The administrator will specify whether the external system is a supplier
and/or consumer of CHART data, and if it is a consumer, one or more CHART Roles
whose user rights will determine the data accessible to the external system. The
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administrator will also be able to specify a name and description of the external system,
contact information for a person responsible for managing the external system.

12.1.1.2 Authenticate External System (Use Case)

The system shall authenticate external system connections to validate that they are
authorized to connect to CHART and to enforce rights regarding the data the external
system is permitted to access. Each external system owner will be provided a private key
from a public/private key pair generated within the CHART system. Each request from an
external system will include the system's CHART client ID (as configured within CHART)
and a digital signature of the request data, created using the private key provided by the
CHART administrator. The CHART system will validate each request signature using the
client's public key.

12.1.1.3 Edit External Client (Use Case)

The system shall allow an administrator to edit the data associated with an external client,
as described in the Add External Client use case.

12.1.1.4 Generate Key Pair (Use Case)

The system shall allow an administrator to generate a public/private key pair for use in
controlling access to the CHART external interface. The private key is to be given (offline)
to the owner of the external system wishing to gain access to CHART data. The public key
is to be used by the administrator when adding the external client to the CHART system
that corresponds to the external system that wishes to retrieve data from CHART.

12.1.1.5 Manage External Clients (Use Case)

The system shall allow an administrator to manage the external clients that are permitted to
retrieve data from CHART via its external system interface.

12.1.1.6 Provide Camera Data to External Systems (Use Case)

The system shall provide Camera data to external systems using the TMDD standard
format, with CHART extensions as needed. External systems can obtain an inventory and
status of all CHART Camera devices, or the ones that have changed in a certain look back
time period. They can obtain updates to the Camera devices (including the current status)
periodically with on-demand request or by subscribing to receive updates at a specified web
service URL.

12.1.1.7 Provide Data to External Systems (Use Case)

The system shall provide access to external systems via a web service to allow them to
receive data that the CHART system makes available to third parties. One or more Roles
assigned to each external client will be used to determine the data the client will be
permitted to access. All requests made by external systems shall be validated against
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published XSD. CHART will return a response XML document for each request. The
XML returned will contain an error code and error text for invalid requests, and will return
the requested data for valid, authorized requests. The response XML shall be formatted as
specified in published XSD.

12.1.1.8 Provide Detector Data to External Systems (Use Case)

The system shall provide detector data to external systems. The system shall enforce
granular, organization based user rights to allow the level of detail provided for a detector
to be controlled. Two user rights will be used to determine if a detector's detailed volume,
speed, and occupancy (VSO) data is exported, only a speed range, or no VSO data. When
VSO data is provided for a detector, it will include the data for zone groups and for each
zone within the group. The detector data will be provided using the TMDD standard, with
CHART extensions as needed. External systems can obtain an inventory and status of all
CHART system detectors, or the ones that have changed in a certain look back time period.
They can obtain updates to the detector data (including the status) periodically with on-
demand request or by subscribing to receive updates at a specified web service URL.

12.1.1.9 Provide DMS Data to External Systems (Use Case)

The system shall allow external systems to receive data pertaining to DMSs using the
TMDD standard, with CHART extensions to the standard as needed. External systems can
obtain an inventory and status of all CHART DMS devices, or the ones that have changed
in a certain look back time period. They can obtain updates to the DMS devices (including
the current status) periodically with on-demand request or by subscribing to receive updates
at a specified web service URL.

12.1.1.10 Provide HAR Data to External Systems (Use Case)

The system shall allow external systems to receive data pertaining to HARs using the
TMDD standard, with CHART extensions to the standard as needed. External systems can
obtain an inventory and status of all CHART HAR devices, or the ones that have changed
in a certain look back time period. They can obtain updates to the HAR devices (including
the current status) periodically with on-demand request or by subscribing to receive updates
at a specified web service URL.

12.1.1.11 Provide SHAZAM Data to External Systems (Use Case)

The system shall provide SHAZAM (beacons) data to external systems using the TMDD
standard format, with CHART extensions as needed. External systems can obtain an
inventory and status of all CHART SHAZAM devices, or the ones that have changed in a
certain look back time period. They can obtain updates to the SHAZAM devices (including
the current status) periodically with on-demand request or by subscribing to receive updates
at a specified web service URL.
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12.1.1.12 Provide Traffic Event Data to External Systems (Use Case)

The system shall allow external systems to receive traffic event data from CHART. The
CHART system shall enforce granular, organization based user rights to determine the level
of detail that may be seen by each event. User rights will control whether or not the
incident type of "fatality" is exported within the event name and the incident type field. A
cleansed version of the incident type and event name that substitutes personal injury for
fatality will be exported to external clients that don't have the proper user right. A separate
user right determines whether or not event history for an event is exported. The traffic event
data is exported using the SAE ATIS J2354 standard format with CHART extensions as
needed. External systems can obtain a list of traffic events (an inventory) that includes
either all events in the system or the ones that have changed in a certain look back time
period. They can receive updates by polling to receive a new inventory periodically or by
subscribing to receive updates at a specified web service URL.

12.1.1.13 Remove External Client (Use Case)

The system shall allow an administrator to remove an external client from the system,
effectively preventing them from accessing CHART's external interface to retrieve data.
The system will prompt the user for confirmation before removing the client.

12.1.1.14 View External Clients (Use Case)
The system shall allow an administrator to view the external clients allowed to retrieve
CHART data via its external interface.

12.2Data Exporter Client

12.2.1 R6ExportClientimportDataFromDataExporter (Use Case Diagram)

This diagram shows uses of the system related to import data from CHART Export Service.
For R5 ExportClient will import Traffic Event, HAR, DMS, and SHAZAM data from
CHART Export Service. For R6 ExportClient will import Camera data from CHART
ExportService.Sends the Http request to Map Application Alert Map Application for
changes in device configuration

CHART R6 Detailed Design 12-5 09/21/2010



Send subscriptions
request to
DataExporter

Create new
Traffic Eventrecord

in database

4
4
4 .
/’ Update Traffic
J Eventrecord
4 in database
,I
4
il e
4 4 ,r
K4 Send on demand _ v -
K4 requset to <<include>> _-*
,,’ DataExporter ,/ Pid
4 7’
’
:II /,z
<<include>> ol
" ’
/ i
/ e
,/  <<include>>
o
4 ’

’

. -
" <<include>>
2

Create new

Detector
record in
database

Export Client

“<<include>>_

Update

Detector record
in database
Create new

- DMS record in

.~ database
<<includg>>
N S

\ \ \\\ \f* Ss

\ \ N <<|nc|u;1e>> Update DMS

v \ . . record in

“ \ X N

\ \, <<include>> S

\ N AN SN

\‘ "\ AN o

\ \ N

\ “\ \

\ AN N

\ AY \\

\ Ay N,

\ \
<<include>>

database
Import HAR
N\
\
\

N\,

Create new
HARrecord
in database

<<include>>

~~e
~
S<
~

“<<include>> _

~

Update HAR
record in
database

\

\

\
‘\

\ N\ Import SHAZA
\ \ Data

\ \ ~
\‘ \

\

\

\

\

\

\

\

\

\

\

\

\

\

\

\

<<include>>

~

Create new
SHAZAMrecord
in database
Send HTTP Request

to Map application

~
S

~

<<include>>
. S~

Update SHAZAM
record in
database

~~o
~<

Sse
<<include>>

S

Create new

Camera record
in database

S

Update Camera
record in
database

Figure 12-2 R6ExportClientimportDataFromDataExporter (Use Case Diagram)
12.2.1.1 Create new Detector record in database (Use Case)
Process data for new TSS.
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12.2.1.2 Create new DMS record in database (Use Case)

Process new DMS data.

12.2.1.3 Create new HARrecord in database (Use Case)

Process new HAR data.

12.2.1.4 Create new SHAZAM record in database (Use Case)
Process new SHAZAM data.

12.2.1.5 Create new Traffic Event record in database (Use Case)

Process data for the new Traffic event.

12.2.1.6 Create new Camera record in database (Use Case)

Process new camera data.

12.2.1.7 Import Camera Data (Use Case)

Process Camera data.

12.2.1.8 Import Data from Data Exporter (Use Case)

The Export Client shall provide access to CHART Data Exporter via web service to allow import
data available to third parties. All requests made by Export Client shall be validated against
published XSD. CHART will return a response XML document for each request. The XML
returned will contain an error code and error text for invalid requests, and will return the
requested data for valid, authorized requests.

12.2.1.9 Import Detector Data (Use Case)
Process TSS data.

12.2.1.10 Import DMS Data (Use Case)
Process DMS data.

12.2.1.11 Import HAR Data (Use Case)
Process HAR data.

12.2.1.12 Import SHAZAM Data (Use Case)
Process SHAZAM data.
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12.2.1.13 Import Traffic Data (Use Case)

Process Traffic Data.

12.2.1.14 Send HTTP Request to Map application (Use Case)

Alert Map Application when device configuration changed.

12.2.1.15 Send on_demand request to DataExporter (Use Case)

Request to get data on demand.

12.2.1.16 Send subscriptions request to DataExporter (Use Case)

Request to subscribe for DataExport service.

12.2.1.17 Update Camera record in database (Use Case)

Process existing camera data.

12.2.1.18 Update Detector record in database (Use Case)

Process existing TSS data.

12.2.1.19 Update DMS record in database (Use Case)

Process existing DMS data.

12.2.1.20 Update HAR record in database (Use Case)

Process existing HAR data.

12.2.1.21 Update SHAZAM record in database (Use Case)
Process existing SHAZAM data.

12.2.1.22 Update Traffic Event record in database (Use Case)

Update existing traffic event data.

12.2.2 R6ExportClientPostRequestToMapApplication (Use Case Diagram)

This diagram shows uses of the system related to send HTTP request to alert Map
Application about event or device configuration is changed.
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Figure 12-3 R6ExportClientPostRequestToMapApplication (Use Case Diagram)

12.2.2.1 Camera config updated (Use Case)

Send request when received CCTV inventory.

12.2.2.2 DMS config updated (Use Case)

Send request when received DMS inventory.

12.2.2.3 HAR config updated (Use Case)

Send request when received HAR inventory.

12.2.2.4 SendH TTP To Map Application (Use Case)

Send Http request to Mapping Application and also alert the Mapping Application for
changes in device configuration

12.2.2.5 SHAZAM config updated (Use Case)
Send request when received SHAZAM inventory.
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12.2.2.6 Traffic event config updated (Use Case)

Send request when received Traffic event inventory.

12.2.2.7 TSSS config updated (Use Case)

Send request when received TSS inventory.
12.3Mapping Synchronization Application

12.3.1 Intranet Map Synchronization (Use Case Diagram)

This diagram shows uses of the system related to synchronizing DMS, SHAZAM, HAR,
Events and CCTV updates to the CHARTWeb database.

Add CHART Events & Devices

Update CHART Events & Devices

CHART Data Exporter Client

Remove CHART Devices

Figure 12-4 Intranet Map Synchronization (Use Case Diagram)

12.3.1.1 Add CHART Events & Devices (Use Case)

The Synchronization Application shall listen to the CHART Data Exporter Client’s request
when an add event occurred. In R5, the Synchronization Application shall synchronize add
events when a new CHART Event, or Device (DMS, HAR, SHAZAM, CAMERA) is
added in CHART. The Synchronization Application shall also synchronize any new
CHART Events, or Devices (DMS, HAR, SHAZAM, CAMERA) when a full inventory
update occurs in CHART Data Exporter Client.
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12.3.1.2 Update CHART Events & Devices (Use Case)

The Synchronization Application shall listen to the CHART Data Exporter Client’s request
when an update event occurred. In R5, the Synchronization Application shall synchronize
update events when an existing CHART Event or Device (DMS, HAR, SHAZAM, and
CAMERA) is updated in CHART. The Synchronization Application shall also synchronize
any updates of CHART Events, or Devices (DMS, HAR, SHAZAM, CAMERA) when a
full inventory update occurs in CHART Data Exporter Client.

12.3.1.3 Remove CHART Devices (Use Case)

The Synchronization Application shall listen to the CHART Data Exporter Client’s request
when a remove event occurred. In R5, the Synchronization Application shall synchronize
remove events when an existing CHART Device (DMS, HAR, SHAZAM, and CAMERA)
is removed in CHART. The Synchronization Application shall also synchronize any
removal of CHART Devices (DMS, HAR, SHAZAM, CAMERA) when a full inventory
update occurs in CHART Data Exporter Client. The removal of CHART Events is handled
by a nightly schedule job.
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13 Detailed Design — Camera Synchronization

13.1Human-Machine Interface

13.1.1 Data Exporter Server and Client
There is no GUI Interface for Data Exporter and Exporter Client application.

13.1.2 CHART Intranet Mapping GUI
There are no changes to the Intranet Mapping GUI for Camera Locations feature in R6.

13.2CHART Data Exporter

13.2.1 Class Diagrams

13.2.1.1 WebServicesBaseClasses (Class Diagram)

This diagram shows the classes and interfaces that comprise the Web Service framework.
Each WebService reads a properties file to determine which implementations of the
WebServiceModule interface should be created and initialized at startup. Each
implementation of the WebServiceModule interface can create implementations of the
WSRequestHandler interface and install them into the RequestManager.
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13.2.1.1.1 AlertFactoryWrapper (Class)

This singleton class provides a wrapper for the Alert Factory that provides automatic
location of an Alert Factory and automatic re-discovery should the Alert Factory reference
return an error. This class also allows for built-in fault tolerance by automatically failing
over to a "working" Alert Factory without the user of this class being aware that this being
done. In addition, this class defers the discovery of the Alert Factory until its first use, thus
eliminating a start-up dependency for modules that use the Alert Factory.

This class delegates all of its method calls to the system AlertFactory using its currently
known good reference to an AlertFactory. If the current reference returns a CORBA failure
in the delegated call, this class automatically switches to another reference. When there are
no good references (as is true the first time the object is used), this class issues a trader
query to (re)discover the published Alert Factory objects in the system. During a method
call, the trader will be queried at most one time and under normal circumstances, not at all.
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13.2.1.1.2 AuthenticationException (Class)

An instance of this class will be provided to a BasicRequestHandler if the handler has
requested digital signature verification but an incoming request does not contain a valid
signature.

13.2.1.1.3 BasicRequest (Class)

This class contains data used during requst processing.

13.2.1.1.4 BasicRequestHandler (Class)

This abstract base class provides an implementation of the
WSRequestHandler.processRequest() method that provides optional XML validation
against specified XSD files and optional digital signature verification as well. It is intended
to be used by request handlers that plan to take XML in and return XML to the calling
client.

13.2.1.1.5 BasicRequestinfo (Class)

This class provides the request specific data that is required by the BasicRequestHandler
implementation of the WSRequestHandler interface.

13.2.1.1.6 DBConnectionManager (Class)

This class implements a database connection manager that manages a pool of database
connections. Any CHART 11 system thread requiring database access gets a database
connection from the pool of connections maintained by this manager class. The connections
are maintained in two separate lists namely, inUseList and freeList. The inUseL.ist contains
connections that have already been assigned to a thread. The freeL.ist contains unassigned
connections. This class assumes that an appropriate JDBC driver has been loaded either by
using the "jdbc.drivers" system property or by loading it explicitly. The class has a monitor
thread that is started by the constructor. This connection monitor thread periodically checks
the inuseL.ist to see if there are connections that are owned by dead threads and move such
connections to the freeList. The connection monitor thread is started only if a non-zero
value is specified for the monitoring time interval in the constructor.

13.2.1.1.7 DiscoveryHost (Class)

This interface defines the methods that the DiscoveryManager relies on. It must be
implemented by any class that will create a DiscoveryManager.

13.2.1.1.8 DiscoveryManager (Class)

This SystemContextProvider interface defines some of the functionality required by a class
which provides discovery services for CHART services. It is used by both the CHART
GUI and the CHART backend services. A class which implements this interface must
provide "get" accessor methods for the system profile properties, the data model, and the
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main processing queue for a service, for instance. It also provides access to the root
deployment path and dynamic image path, which is used only by the CHART GUI. For the
CHART GUI, this interface is known to be implemented by the MainServlet; for the back
end CHART services, this interface is known to be implemented by the Discovery
Manager.

13.2.1.1.9 NotificationManagerWrapper (Class)

This singleton class presents the same interface as the NotificationManager, but uses a
FirstAvailableOfferWrapper to provide fault tolerant access to the methods.

13.2.1.1.100rg.apache.velocity.VelocityServlet (Class)

The base class for the Velocity template engine. This template engine is used to provide
dynamic content from the CHART GUI Servlet. The web pages are code in templates
using velocity specific macros. The code in the servlet loads data that will be shown on the
page into a velocity Context, and this VelocityServlet class is used to merge the content
with the template to create HTML for the browser to display.

13.2.1.1.11ProcessingException (Class)

An instance of this class will be provided to a BasicRequestHandler if an unexpected
exception is encountered during processing.

13.2.1.1.12RequestInfo (Class)

This class stores information about a request that the framework will handle.
WSRequestHandler instances will register Requestinfo objects to provide the framework
information about each request they handle. The framework will pass the registered request
information back to the registered WSRequestHandler when the request is being processed.

13.2.1.1.13RequestManager (Class)

This class provides a mapping from a request key to all information that a particular request
handler has registered for the request.

13.2.1.1.14Service (Class)

This interface is implemented by all services in the system that allow themselves to be
shutdown externally. All implementing classes provide a means to be cleanly shutdown
and can be pinged to detect if they are alive.

13.2.1.1.15TraderGroup (Class)

This class provides a facade for trader lookups that allows application level code to be
unaware of the number of CORBA trading services that the application is using or the
details of the linkage between those services.
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13.2.1.1.16ValidationException (Class)

An instance of this class will be provided to a BasicRequestHandler if the handler has
requested XSD validation of their incoming or outgoing XML and the XML is found to be
not valid. It will contain a ValidationErrorType member that will allow the request handler
to determine if the invalid XML was inbound or outbound.

13.2.1.1.17WebService (Class)

This class is the core of each Web Service. It extends the VelocityServlet base class and
implements the Service CORBA interface so that Web Service servlets can be administered
in the same manner as other CHART service applications.

13.2.1.1.18WebServiceDBConnectionProperties (Class)

This class provides methods for accessing configuration file properties specific to each
database connection required for the WebService.

13.2.1.1.19WebServiceModule (Class)

This interface defines the methods that each module must implement in order to run within
the web service framework.

13.2.1.1.20WebServiceModuleProperties (Class)

This abstract base class provides a base for WebServiceModule implementation classes to
extend in order to get access to their configuration properties.

13.2.1.1.21WebServiceProperties (Class)

This class provides convenient access to the java Properties object that contains
configuration data for the web service and its modules.

13.2.1.1.22WSRequestHandler (Class)

This interface defines the methods that every class that wants to handle web service
requests must implement.

13.2.1.1.23WSRequestHandlerSupporter (Class)

This interface defines the methods that will be available to every WSRequestHandler when
it is invoked by the framework. It defines the services that the framework will make
available to the handlers.

13.2.1.2 WSTrafficEventExportModuleClasses (Class Diagram)

This class diagram defines a WebServiceModule used for providing a web service interface
for Exporting TrafficEvent data. It utilized the Chart WebService framework. The
TrafficEventExportHandler is the main class responsible for maintaining a cache of
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TrafficEvent related objects and providing methods to retrieve information in an exportable
form. Note: the TrafficEventExportHandler is not WebService specific and could be used
in the context of the Chart ServiceApplication framework if needed.
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Figure 13-2 WSTrafficEventExportModuleClasses (Class Diagram)

13.2.1.2.1 BasicRequestHandler (Class)

This abstract base class provides an implementation of the
WSRequestHandler.processRequest() method that provides optional XML validation

against specified XSD files and optional digital signature verification as well.

It is intended

to be used by request handlers that plan to take XML in and return XML to the calling
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client.

13.2.1.2.2 DataModel (Class)

The data model class serves as a collection of objects. It provides an efficient lookup
mechanism for locating any object, and methods which allow for the retrieval of all objects
of a particular type. Additionally, this class provides the ability to attach observer objects
which are notified when objects are added to or removed from the model. Objects may also
notify the DataModel that they have been modified. The model will periodically notify all
attached observers of the changes to objects in the model.

13.2.1.2.3 DiscoverTrafficEventClassesCmd (Class)

The DiscoverTrafficEventClassesCmd class is responsible for discovering TrafficEvent and
TrafficEventFactory corba objects, wrapping those objects in proxy classes and adding
those classes to the DiscoveryManager's Object Cache. This class also listens to
appropriate corba event channels and updates the Object cache accordingly.

13.2.1.2.4 DiscoveryHost (Class)

This interface defines the methods that the DiscoveryManager relies on. It must be
implemented by any class that will create a DiscoveryManager.

13.2.1.2.5 DiscoveryManager (Class)

This SystemContextProvider interface defines some of the functionality required by a class
which provides discovery services for CHART services. It is used by both the CHART
GUI and the CHART backend services. A class which implements this interface must
provide "get" accessor methods for the system profile properties, the data model, and the
main processing queue for a service, for instance. It also provides access to the root
deployment path and dynamic image path, which is used only by the CHART GUI. For the
CHART GUI, this interface is known to be implemented by the MainServlet; for the back
end CHART services, this interface is known to be implemented by the Discovery
Manager.

13.2.1.2.6 ExternalSystemConnectionlimpl (Class)

This class knows how to maintain the status of external connections and push them up to
the GUI. Also, ExternalSystemConnectionAlerts and Notifications can be sent as
configured by the admin.

13.2.1.2.7 ObjectCache (Class)

The ObjectCache is a wrapper for the DataModel. It provides access to DataModel
methods to find objects in the data model, delegating those methods to the DataModel
itself. It also provides additional methods of finding name filtered objects and discovering
"duplicate” objects (as defined by an isDuplicateOf() method of the Duplicatable interface).
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13.2.1.2.8 ProxyBasicTrafficEvent (Class)

This class is used as a proxy for traffic events existing in all traffic event services (including
the local service). The proxy traffic events cached are not complete copies of the traffic
events, because the full range of data is not needed. The ProxyBasicTrafficEvent data
consists of BasicEventData and associated events only (this is why the names of these
objects contain the word "Basic", e.g., DiscoverBasicTrafficEventClassesCommand. These
proxy traffic events allow every traffic event service in the system to have some knowledge
of every traffic event in the entire system, for the purpose of detecting duplicate traffic
events.

13.2.1.2.9 ProxyTrafficEvvent (Class)

The ProxyTrafficEvent object is a proxy for a TrafficEvent corba object which is used to by
the DiscoveryManager / ObjectCache. The objects are used to maintain an up to date cache
of TrafficEvent data in the object cache for application use.

13.2.1.2.10QueueableCommand (Class)

A QueueableCommand is an interface used to represent a command that can be placed on a
CommandQueue for asynchronous execution. Derived classes implement the execute
method to specify the actions taken by the command when it is executed. This interface
must be implemented by any device command in order that it may be queued on a
CommandQueue. The CommandQueue driver calls the execute method to execute a
command in the queue and a call to the interrupted method is made when a
CommandQueue is shut down.

13.2.1.2.11TrafficEventExportHandler (Class)

The TrafficEventExportHandler class is responsible for maintaining up to date Chart
TrafficEvent information in the ObjectCache. This data is used to support the class
methods which provide data in response to web service requests for exporting Traffic Event
data.

13.2.1.2.12TrafficEventExportModuleProperties (Class)

The TrafficEventExportModuleProperties class provides access methods for properties used
by the WSTrafficEventExportModule. It Extends the WebServiceModuleProperties class
which allows access to other properties available from the WebService Framework.

13.2.1.2.13TrafficEventExpView (Class)

The TrafficEventExpView class wraps a ProxyTraffic object and provides a view of the
proxy object specific to Traffic Event requests. These objects are used by the Velocity
Engine which is made available by the WebServcie Framework. Velocity will apply a
defined Traffic Event velocity template to a collection of these objects to generate the XML
response to TrafficEvent export requests.
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13.2.1.2.14TrafficEventRequestHandler (Class)

The TrafficEventRequestHandler extends the BasicRequestHandler and defines process
required to handle TrafficEvent export requests made available by the Chart Export Web
Service.

13.2.1.2.15TrafficEventSubscriptionMgr (Class)

This class derives from the ExportSubscriptionManager abstract base class and is
responsible for maintaining subscribers for Traffic Event data and delivering real time
traffic event inventory updates to those subscribers. Note this class is a ModelObserver and
as such, it receives updates about Traffic Events from the DataModel.

13.2.1.2.16TrafficEventSubscriptionRequestHandler (Class)

This class implements the BasicRequestHandler and is responsible for supplying the
methods to be called when a subscription request is received. It is required to handle
validation, authentication and exception processing calls from the Web Service request
manager.

13.2.1.2.17WebService (Class)

This class is the core of each Web Service. It extends the VelocityServlet base class and
implements the Service CORBA interface so that Web Service servlets can be administered
in the same manner as other CHART service applications.

13.2.1.2.18WebServiceModule (Class)

This interface defines the methods that each module must implement in order to run within
the web service framework.

13.2.1.2.19WebServiceModuleProperties (Class)

This abstract base class provides a base for WebServiceModule implementation classes to
extend in order to get access to their configuration properties.

13.2.1.2.20WebServiceProperties (Class)

This class provides convenient access to the java Properties object that contains
configuration data for the web service and its modules.

13.2.1.2.21WSRequestHandlerSupporter (Class)

This interface defines the methods that will be available to every WSRequestHandler when
it is invoked by the framework. It defines the services that the framework will make
available to the handlers.
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13.2.1.2.22WSTrafficEventExportModule (Class)

The WSTrafficEventExportModule implements the WebServiceModule interface and
provides TrafficEvent export functionality via the WebService framework.

13.2.1.3 DataExporterUtilityClasses (Class Diagram)

This Class Diagram shows subscription utility classes that are being used by the data
exporter application.
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Figure 13-3 DataExporterUTtilityClasses (Class Diagram)

13.2.1.3.1 DBConnectionManager (Class)

This class implements a database connection manager that manages a pool of database
connections. Any CHART I system thread requiring database access gets a database
connection from the pool of connections maintained by this manager class. The connections
are maintained in two separate lists namely, inUseList and freeList. The inUseL.ist contains
connections that have already been assigned to a thread. The freeList contains unassigned
connections. This class assumes that an appropriate JDBC driver has been loaded either by
using the "jdbc.drivers" system property or by loading it explicitly. The class has a monitor
thread that is started by the constructor. This connection monitor thread periodically checks
the inuseL.ist to see if there are connections that are owned by dead threads and move such
connections to the freeList. The connection monitor thread is started only if a non-zero
value is specified for the monitoring time interval in the constructor.
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13.2.1.3.2 ExpirationSupporter (Class)

This interface is implemented by objects that support the concept of an expiration date.

13.2.1.3.3 ExportSubscription (Class)

This abstract class represents an exporter subscription for a specific client 1D and data type
(DMS, TSS, TrafficEvents, etc......) and provides generic functionality that is used by
derived classes. It extends the QueuePusher class which is part of the chart
PushFramework package. It takes an ExportSubscriptioninfo object at creation and
provides methods for the subsequent update of the target URL and expiration DateTime.
An XMLHTTPService object is create at construction using the provided URL and
maintained thru subsequent updateTargetURL() calls. The sendDataToSubscriber()
method uses this object to post data to the target system.

13.2.1.3.4 ExportSubscriptionDataType (Class)

This public enumerations represents the types of data the is supported by the Char Data
Exporter.

13.2.1.3.5 ExportSubscriptionDB (Class)

This class provides support for persistence and de-persistence for ExportSubriptions of a
specific data type which is defined during constructions.

13.2.1.3.6 ExportSubscriptioninfo (Class)

This simple class contains public data members. It is used as a utility class that wraps
subscription data in one object.

13.2.1.3.7 ExportSubscriptionManager (Class)

This abstract class provides functionality used to manage ExportSubsriptions. Internally
this class uses the CHART PushFramework classes to push data to a list of subscribers (I.E.
Pushers). A private Timer/Timer task is used to remove expired subscriptions at
configurable intervals. Expired subscriptions are also removed from the DB at startup.

13.2.1.3.8 java.util.Timer (Class)

This class provides asynchronous execution of tasks that are scheduled for one-time or
recurring execution.

13.2.1.3.9 PushEngine (Class)

Engine that manages the pushing of Pushable data to consumers via all registered Pushers.
All data pushed into the engine will be pushed to all registered Pushers.
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13.2.1.3.10Pusher (Class)

This interface must be implemented by any class that intends to push data to an end
consumer. The PushEngine will call the checkPush() and push() methods at the appropriate

times.

13.2.1.3.11PushSource (Class)

This interface must be implemented by any class that wants to use the PushEngine to push
data.

13.2.1.3.12QueuedPusher (Class)

An abstract base class that provides a thread per client implementation of the Pusher
interface. This implementation queues up to a specified number of events max, then refuses

to queue additional. Events are pushed FIFO and not retried.

13.2.1.4 DMSSubscriptionSupportClasses (Class Diagram)

This diagram shows the classes and interfaces that comprise the DMS Subscription
framework. This is used as a generic model for all device subscription classes including the

camera classes.

ExportSubscriptionManager «interface»

. . . Pusher L ) N
-m_pushEngine : PushEngine «interface» New for R6: Similar design pattern willbe
-m_subscriptionDB: ExportSubscriptonDB ModelObserver applied for Camera export I
-m_subscriptionLifetmeMins :long
-m_expirationTimer :java.util.Timer +getD() : String

o N +getName() : String|
+ctor(ExportSubscripionDataType, DBConnectionManager, —,gate(ModelChanges changes) +gush(Pusq1able)J
subscriptonLengthMins :long, expTimerintervalMins : hon)-—P#q—q A
+getSubscriptions() : ExportSubscriptioninfo[]
+removeSubscription(clientid : String) ] :
-removeExpiredSubscriptions () : H
[l ]
]
H 1
a

L—+cleanup(|
P
H QueuedPusher

/\

DMSSubscriptionMgr

m_pushEngine : PushEngine ExportSubscription
-m_exportHandler : DMSExportHandler 1
-m_module : WSDMSExportModule -m_data : ExportSubscriptionData
-m_props : WSDMSExportModuleProperties | -m_targetService : XMLHTTPService

-m_lastCommFailed :boolean 1
+ctor(DBConnectionManager, subscriptionLengthMins :long, = -m_extSysConn : ExternalSystemConn

expTimerintervalMins :short module :WSDMSExportvodule Pushable — ExportSubscriptioninfo
+initialize() +ctor(ExportSubscriptioninfo,
+updateSubscription(ExportSubscriptoninfo) : DMSSubscription optionalExtSys Conn : ExtSystemConn) +m_clientD : String
+sendUpdateToSubscribers(updateData :DMSPushable +getClientlD() : String +m_type : ExportSubscriptionDataType
+getvelocity TemplatePath() : String +getType() : String] +getid() : Sting +m_targetURL : String
+getVelocity ErrorTemplatePath() : String +getame() : String +m_expDate : Date
—-+cleanup()! +getType() : ExportSubscriponDataType
+getDataType() : ExportSubscripionDataType

+getURL() : String

+getExpDate() :long
+sendDataToSubscriber(xml: String)
+updateTargetURL(url: String)
|_+updateExpDate(Date)
—+updateExtSysConn(status : SimpleStatus, status Txt: String)

"

DMSPushable
-m_updatedDMSs :
Proxy DMS] .
DMSSubscription
+getDMSs() :
ProxyDM -m_exportHandler : DMSExportHandler

-m_subscriptionMgr : DMSSubscriptionMgr

+ctor(ExportSubscriptioninfo, DMSExportHandler,
DMSSubscriptionMgr, optionalExtSysConn : ExtSystemCon)
| +doPush(DMSPushable) e |

Figure 13-4 DMSSubscriptionSupportClasses (Class Diagram)

13.2.1.4.1 DMSPushable (Class)
This class implements the Pushable interface and represents updates for a list of DMSs that
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will be delivered to all DMS export subscribers.

13.2.1.4.2 DMSSubscription (Class)

This class derives from the ExportSubscription abstract base class and implements methods
used specifically for processing data for DMS subscribers. The doPush() method
implements the QueuedPusher.doPush() abstract method and does the DMS specific
processing needed to send realtime DMS inventory or status updates to a subscriber.

13.2.1.4.3 DMSSubscriptionMgr (Class)

This Class derives from the ExportSubscriptionManger abstract base class and is
responsible for maintaining subscribers for DMS data and delivering real time DMS
inventory and status updates to those subscribers. Note : this class is a ModelObserver and
as such, it will receive updates about DMSs from the DataModel.

13.2.1.4.4 ExportSubscription (Class)

This abstract class represents an exporter subscription for a specific client 1D and data type
(DMS, TSS, TrafficEvents, etc......) and provides generic functionality that is used by
derived classes. It extends the QueuePusher class which is part of the chart
PushFramework package. It takes an ExportSubscriptioninfo object at creation and
provides methods for the subsequent update of the target URL and expiration DateTime.
An XMLHTTPService object is create at construction using the provided URL and
maintained thru subsequent updateTargetURL() calls. The sendDataToSubscriber()
method uses this object to post data to the target system.

13.2.1.4.5 ExportSubscriptioninfo (Class)

This simple class contains public data members. It is used as a utility class that wraps
subscription data in one object.

13.2.1.4.6 ExportSubscriptionManager (Class)

This abstract class provides functionality used to manage ExportSubsriptions. Internally
this class uses the CHART PushFramework classes to push data to a list of subscribers (1.E.
Pushers). A private Timer/Timer task is used to remove expired subscriptions at
configurable intervals. Expired subscriptions are also removed from the DB at startup.

13.2.1.4.7 ModelObserver (Class)

This interface must be implemented by any object which would like to attach to the
DataModel as an observer and get updated as system objects are added, deleted or changed.

13.2.1.4.8 Pushable (Class)

The Pushable class is an base class for an object that can be put on a queue by a class that
implements the Pusher interface.
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13.2.1.4.9 Pusher (Class)

This interface must be implemented by any class that intends to push data to an end

consumer. The PushEngine will call the checkPush() and push() methods at the appropriate
times.

13.2.1.4.10QueuedPusher (Class)

An abstract base class that provides a thread per client implementation of the Pusher
interface. This implementation queues up to a specified number of events max, then refuses
to queue additional. Events are pushed FIFO and not retried.

13.2.1.5 WSDMSExportModuleClasses (Class Diagram)

This class diagram defines a WebServiceModule used for providing a web service interface
for Exporting DMS data. It utilized the Chart WebService framework. The
DMSExportHandler is the main class responsible for maintaining a cache of DMS related
objects and providing methods to retrieve information in an exportable form. Note: the
DMSExportHandler is not WebService specific and could be used in the context of the
Chart ServiceApplication framework if needed.
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Figure 13-13 WSDMSEXxportModuleClasses (Class Diagram)

13.2.1.5.1 BasicRequestHandler (Class)

This abstract base class provides an implementation of the
WSRequestHandler.processRequest() method that provides optional XML validation
against specified XSD files and optional digital signature verification as well. It is intended
to be used by request handlers that plan to take XML in and return XML to the calling
client.

13.2.1.5.2 DataModel (Class)

The data model class serves as a collection of objects. It provides an efficient lookup
mechanism for locating any object, and methods which allow for the retrieval of all objects
of a particular type. Additionally, this class provides the ability to attach observer objects
which are notified when objects are added to or removed from the model. Objects may also
notify the DataModel that they have been modified. The model will periodically notify all
attached observers of the changes to objects in the model.
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13.2.1.5.3 DiscoverDMSClassesCmd (Class)

The DiscoverChart2DMSClassesCmd class is responsible for discovering Chart2DMS and
Chart2DMSFactory corba objects, wrapping those objects in proxy classes and adding those
objects to the DiscoveryManager's Object Cache. This class also listens to appropriate
corba events and updates the Object cache accordingly.

13.2.1.5.4 DiscoveryHost (Class)

This interface defines the methods that the DiscoveryManager relies on. It must be
implemented by any class that will create a DiscoveryManager.

13.2.1.5.5 DiscoveryManager (Class)

This SystemContextProvider interface defines some of the functionality required by a class
which provides discovery services for CHART services. It is used by both the CHART
GUI and the CHART backend services. A class which implements this interface must
provide "get" accessor methods for the system profile properties, the data model, and the
main processing queue for a service, for instance. It also provides access to the root
deployment path and dynamic image path, which is used only by the CHART GUI. For the
CHART GUI, this interface is known to be implemented by the MainServlet; for the back
end CHART services, this interface is known to be implemented by the Discovery
Manager.

13.2.1.5.6 DMSExportHandler (Class)

The DMSExportHandler class is responsible for maintaining up to date Chart DMS
information in the ObjectCache. This data is used to support the class methods which
provide data in response to web service requests for exporting DMS data.

13.2.1.5.7 DMSExportModuleProperties (Class)

The DMSExportModuleProperties class provides access methods for properties used by the
WSDMSExportModule. It Extends the WebServiceModuleProperties class which allows
access to other properties available from the WebService Framework.

13.2.1.5.8 DMSInventoryExpView (Class)

The DMSInventoryExpView class wraps a ProxyChart2DMS object and provides a view of
the proxy object specific to DMS Inventory requests. These objects are used by the
Velocity Engine which is made available by the WebService Framework. Velocity will
apply a defined DMS Inventory velocity template to a collection of these objects to
generate the XML response to DMS Inventory export requests.

13.2.1.5.9 DMSRequestHandler (Class)

The DMSRequestHandler extends the BasicRequestHandler abstract class and implements
abstract methods used to handle web service requests for exporting DMS information.
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13.2.1.5.10DMSStatusExpView (Class)

The DMSStatusExpView class wraps a ProxyChart2DMS object and provides a view of the
proxy object specific to DMS Status requests. These objects are used by the Velocity
Engine which is made available by the WebService Framework. Velocity will apply a
defined DMS Status velocity template to a collection of these objects to generate the XML
response to DMS Status export requests.

13.2.1.5.11DMSSubscriptionRequestHandler (Class)

The DMSSubscriptionRequestHandler extends the BasicRequestHandler and defines
process required to handle DMS export Subscription requests made available by the Chart
Export Web Service. Subscriptions allow clients to receive "real time" updates to DMSs as
opposed to "on demand" updates which the client has to initiate.

13.2.1.5.12ExternalSystemConnectionimpl (Class)

This class knows how to maintain the status of external connections and push them up to
the GUI. Also, ExternalSystemConnectionAlerts and Notifications can be sent as
configured by the admin.

13.2.1.5.130bjectCache (Class)

The ObjectCache is a wrapper for the DataModel. It provides access to DataModel
methods to find objects in the data model, delegating those methods to the DataModel
itself. It also provides additional methods of finding name filtered objects and discovering
"duplicate” objects (as defined by an isDuplicateOf() method of the Duplicatable interface).

13.2.1.5.14ProxyDMS (Class)

The ProxyChart2DMS object is a proxy for a Chart2DMS corba object which is used to by
the DiscoveryManager / ObjectCache. The objects are used to maintain an up to date cache
of Chart2DMS data in the object cache for application use.

13.2.1.5.15ProxyObject (Class)

This class is a base class for many types of proxy objects store in the CHART object cache
(which have been discovered by the DiscoveryDriver tasks), used to provide a standard set
of access methods for the proxy objects.

13.2.1.5.16WebService (Class)

This class is the core of each Web Service. It extends the VelocityServlet base class and
implements the Service CORBA interface so that Web Service servlets can be administered
in the same manner as other CHART service applications.
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13.2.1.5.17WebServiceModule (Class)

This interface defines the methods that each module must implement in order to run within
the web service framework.

13.2.1.5.18WebServiceModuleProperties (Class)

This abstract base class provides a base for WebServiceModule implementation classes to
extend in order to get access to their configuration properties.

13.2.1.5.19WebServiceProperties (Class)

This class provides convenient access to the java Properties object that contains
configuration data for the web service and its modules.

13.2.1.5.20WSDMSExportModule (Class)

The WSDMSExportModule implements the WebServiceModule interface and provides
DMS export functionality via the WebService framework.

13.2.1.5.21WSRequestHandlerSupporter (Class)

This interface defines the methods that will be available to every WSRequestHandler when
it is invoked by the framework. It defines the services that the framework will make
available to the handlers.

13.2.2 Sequence Diagrams

13.2.2.1 DMSExportHandler:getDMSInventoryList (Sequence Diagram)

This diagram depicts the processing needed to retrieve DMS Inventory data in response to a
specific DMS Inventory export request. 1f no ProxyDMSFactories are found in the data
model this method throws a GeneralException. This in turn will trigger the WebService
framework to call the handler's handleProcessingException() method. ProxyDMS objects
are retrieved from the ObjectCache. Based on the optional update window parameter, the
functional rights of the client specific token passed in and the owning organization of each
proxy object, a collection of appropriate export data is created and returned to the caller.
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Figure 13-6 DMSExportHandler:getDMSInventoryL.ist (Sequence Diagram)

13.2.2.2 DMSExportHandler:getDMSStatusList (Sequence Diagram)

This diagram depicts the processing needed to retrieve DMS Status data in response to a
specific DMS Status export request. If no ProxyDMSFactories are found in the data model
this method throws a GeneralException. This in turn will trigger the WebService
framework to call the handler's handleProcessingException() method. ProxyDMS objects
are retrieved from the ObjectCache. Based on the optional update window parameter, the
functional rights of the client specific token passed in and the owning organization of each
proxy object, a collection of appropriate export data is created and returned to the caller.
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Figure 13-7 DMSExportHandler:getDMSStatusL.ist (Sequence Diagram)

13.2.2.3 DMSExportHandler:initialize (Sequence Diagram)

This diagram depicts the initialization of the DMSExportHandler class. A
DiscoveryChart2DMSClassesCmd is created and added to the DiscoveryManager to
populate and maintain DMS data in the ObjectCache. As a best attempt to make sure the
ObjectCache is populated before responding to dms web service export requests a thread is
started to make sure Chart2DMSFactories exist in the ObjectCache before setting
initialization flag to true.
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Figure 13-8 DMSExportHandler:initialize (Sequence Diagram)

13.2.2.4 DMSRequestHandler:handleExceptions (Sequence Diagram)

This sequence diagram depicts Exception handling done as part of the WebService
framework. The DMSRequestHandler derives from the BasicRequestHandler class and
implements 3 abstract methods (handleValidationException(),
handleAuthenticationException() and handleProcessingException()). These methods are
called from the WebService frame work when exceptions are encountered. Each method
retrieves information as need from the arguments passed in and creates a response using a
Velocity Context object and a predefine Velocity template. Note: for
handleValidationException() if inbound xml validation fails, pass the invalid XML string
back in the XML response defined as CDATA so it will not be parsed.
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| Othertypes of export request handlers will do similar exception handling.

Figure 13-9 DMSRequestHandler:handleExceptions (Sequence Diagram)

13.2.2.5 DMSRequestHandler:processRequest (Sequence Diagram)

handleV alidationE xception| ) : ' ' T
| , CtX, €]
d clientlD:Stiing :gsthenﬂD(y—:—ﬂ' 1
] ) J
Type: Type = getE mor’ d
[erorType = ' ' ' ]
TNBOUND_XML_INVATID] ] — -
i New for R6: Similar design
invalidX mi:Stiing = ge i pattem will be applied for
i Camera export.
>
emorStr: String = !
==X ML Validation Error : ClientiD:" + clientl 1 1 1 '
"Detalls: "+ msg :
Note: it the velocity template 1
for eror messages encounters erorSting’, 1
an invalidX ML" object in the " i
context it will defined as CDATA
in the generated XML for the f put(invalidX ML, invalidX MLy :
eror response. N ' ] | H
h ]
AN ] enorMype = ________ H
S ] OUTBOUND_XML_INVALID ] H
S [} enorstrSting = 1
\\\ r "Request g ETror. : ! ! 1
N H ]
o i
~ PULEMOrS TiNg, EITOrS {rym—— —ﬂl ]
N 1
VI m_dmSE MorV elocity TmpFlleNarmom = = = —ay '
] ] ] ]
H €
. ) [} y
handl ception ' AuthenticationE xception
| , CtX, €] 1
. J H
ID:String = getClientlD| » '
] ] ] 1 H
! >
9 o »
enorStrString = 1l ]
"Authentication Emor: ClientlD: " + clientiD + 1 ]
Details: "+ msg 1 ]
| i !
1 1
] ]
enorSting’, ‘: :
l ]
H .
g -==== ‘m_dmSE morV elocity TmpFlleNames= = = = = = 1 1 1
1
]
[}
]
] e
handleP o ProcessingE xception
‘supporter,request, ctx, €] e} ] ] ]
T
ID:Stiing = getClientiD 1
1
o
]
enoStrSting = ]
] “Emor during request processin : ClientiD: "+ (] ] ] ]
clientiD ]
" Details: "+ msg ]
1
]
[}
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This diagram depicts the processing of DMS Export Requests for on demand updates and
realtime updates (Subscriptions). The processRequest() method of the DMSequestHandler
is called by the WebService RequestManger. An "on demand" request for dms data is
handled by getting the appropriate data to export from the DMSExportHandler, adding that
data to the Velocity Context passed in and finally returning the path to the correct Velocity
Template for the request. A request for realtime updates of DMS Data (Subscriptions) is
handled by call the appropriate method of the DMSSubscriptionManger for new/renewed

subscriptions or canceled subscriptions.

caller.

In both cases the appropriate information is
loaded into the velocity context and the correct velocity template file path is returned to the
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Figure 13-10 DMSRequestHandler:processRequest (Sequence Diagram)

13.2.2.6 DMSSubscription:doPush

(Sequence Diagram)

This method is used by each subscription to push dms updates to the subscribers URL.

Data is retrieved from the DMSExportHandler for the updated DMSs. Data is loaded into a
VelocityContext and XML is generated for the DMS by merging the data with the
appropriate velocity template. The XML data is then passed to the sendDataToSubscriber
method to actually send the message to the remote service.
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Figure 13-11 DMSSubscription:doPush (Sequence Diagram)

13.2.2.7 DMSSubscriptionMgr:creation (Sequence Diagram)

This diagram depicts the class constructor of the ExportSubscriptionManager abstract class.
The PushFramework is used by the class to provide the mechanism used push data to
external clients of the exporter. An ExportSubscriptionDB class is created to handle export
subscription of specific data type (DMS, TSS, TrafficEvents, etc...). A timer is then created
to handle automatic expiration of subscriptions.
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o DMSSubscriptionMar

ctor(dbConnMgr:DBConnectionMgr,
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super.ctor(ExportDataType.DMS,
dbConnMgr, subsLifetimeMins,
subsExpTimerIntiMins)

data type.

Calls base class constructor with DMS ‘ﬁ

Figure 13-12 DMSSubscriptionMgr:creation (Sequence Diagram)

13.2.2.8 DMSSubscriptionMgr:initialize (Sequence Diagram)

This diagram depicts the initialization of the DMSSubscriptionMgr. Previously created
subscriptions are read from the DB and used to create DMSSubscription objects. These
objects implement the Pusher interface and are added as Pushers to the PushEngine.
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Figure 13-13 DMSSubscriptionMgr:initialize (Sequence Diagram)

13.2.2.9 DMSSubscriptionMgr:modelObserverUpdate (Sequence Diagram)

This method, part of the ModelObserver interface, is called when the DataModel needs to
make observers aware of DMS updates, given the observers update interval. A
DMSUpdate object is created. Objects of this type implement the Pushable interface. The
update object is passed to the sendDataToSubscriber() method which used the
PushFramework to push the update to all current Pushers (i.e. Subscribers).
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Figure 13-14 DMSSubscriptionMgr:modelObserverUpdate (Sequence Diagram)

13.2.2.10DMSSubscriptionMgr:updateSubscription (Sequence Diagram)

This method is used to update or add subscriptions to the DMSSubscriptionManager.
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Figure 13-15 DMSSubscriptionMgr:updateSubscription (Sequence Diagram)

13.2.2.11DMSSubscriptionRequestHandler:processRequest (Sequence Diagram)

This diagram depicts the processing of DMS subscriptions requests.
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Figure 13-16 DMSSubscriptionRequestHandler:processRequest (Sequence Diagram)

13.2.2.12WSDMSExportModule:initialize (Sequence Diagram)

This diagram depicts the initialization of the WSDMSExportModule class. A module
properties class is created followed by the creation of the DMSExportHander class. This
class is responsible for maintaining DMS data in the ObjectCache and providing methods to
retrieve dms export data in response to dms export web service requests as well as
supporting subscription functionality. Next the DMSRegeustHandler and
TrafficEventReqeustSubscriptionHandlers are created and registered with the WebService
framework to allow the web service URL to start responding to requests.
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Figure 13-17 WSDMSEXxportModule:initialize (Sequence Diagram)

13.2.2.13WSDMSExportModule:shutdown (Sequence Diagram)

The diagram depicts shutdown processing for the WSDMSExportModule. Currently
shutdown of the module initiates the DMSExportHandler.shutdown() which cleans up the
startupThread if still running. Other cleanup may be determined during implementation.
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Figure 13-18 WSDMSEXxportModule:shutdown (Sequence Diagram)
13.3Data Exporter Client
13.3.1 Class Diagrams
13.3.1.1 ExportListenerModuleClasses (Class Diagram)
This class diagram shows classes that comprise the Data Exporter Client Service.
CHART R6 Detailed Design 13-42 09/21/2010



WSClientModule

getXMLHandlers(:X MLHandler]

Expor tListener ModulePr oper ies

Expor tListener DbHelper

gelDB Catalog(: Sting
getMapS erverUr(): Stiing
GetOfne ThresholaHours(int

getS haredResourceMonitorinterval gint
1

execSQL(Omecl caller smng sal)
execBalchSQL(AnayLlsl<Slnrg> Stiing)
convertStToS QL(Sting):Striny

execResultSet{Object, Sting): ResultSet
|_execUpdate(Object, Sting). voi

Expor tListener Module AA A
m_props: ExponListenerModuleP ropeties H ! [
[
initialize(): void H H --
getDB Catalog() : Stiing ] .
posunvemmyﬂequesz(smng) void )
PostRequestiS ingrvoid R Lt L EE Ty
L_scheduleTimerTasks ((TrafficE ventx MLHandler)voidJ H
«nterfacen
XMLHandler 1
] 1
1 1
17 init(orops:WS ClientModuleP roperties)void Cam er aXMLHandler
handleX ML(clientID:String, root.E lement, isP ost:boolean):void| DMSXMLHandler TSSXMLHandler
m_db ExportCameraDB
1 m_db:DmsDB Helper m_db: TssDB Helper
initialize(W'S ClientModule) : void

—] initialize(Ws ClientVodule): void

handieX ML(S ring, X MLDocument, boolean): void |

initialize(W'S ClientModule) : void
handieX MLs(String, XMLDocument, boolean): void

1

Tr afficE ventX MLHandler

'm_db: TrafficE ventDB Helper

initialize(WS ClientModule) : void
handleX ML(String, XMLDocument, boolean) : void

— HARHXMLHandler

SHAZAMNXLHandler|

m_db: HarDB Helper

m_db: ShazamDB Helper

initialize(WS ClientModule) : ve
handleX ML(Sting, XMLDDcument boolean): void

initialize(Ws ClientModule) : void
handleX ML(S tring X MLDocument, boolean): void

1|—

E xpor {Tr afficE ventDB

Expor tDMSDB

m_handler TrafficE ventX MLHandler

m_handler DMS X MLHandler

clearP articipants(String): void
gerTrafficE ventS gl (Object, int): Sti

jetUpdateTrafficE ventS gl (incidentinformation, int) : String

cleanDMS Table(:void
addUpdateDMS ConfigSql(DMS Inventory CHARTY S tin
updateDMS StatusSql(DMS DeviceStatusCHART)Stri

elUpdateLaneSql(\mneCun'\gCHARTLocaJ Sting)Sting
HARTLocal) : Stin
elUpda(eTmmcEvsqu\(Evem\n'crmallor\ Stiing): Sting

1

handleX MLs(String, X MLDocument, boolean): void

H Expor tCam er aDB

Y=o m handler CameraX MLHandler

getCameraUpdateS QL(CAmeralnventoryCHART):String g

Expor tTSSDB

m_handler TS S XMLHandler

clearTS S Devices(wvoid

removeTS S Device(ldentifien/voidl

i

addUpdateTS S Config(Detectorlnventory CHART):void
updateDetectorS tatus(DetectorS tatusCHART): Stiing
updateTS S TrafficData(String, int, long, TrafficP aramsCHART) : Stiing

Expor tSHAZAMDB

m_handler SHAZAMXMLHandler

clearSHAZAMDevices(:void

setUpdateFlag0: void

addUpdateS HAZAMConfig(S hazaminventoryCHART):Strin
UpdeleS HAZAMS tatus(SazemS talusCHART)Sting
removeS HA ZAMDevice(dentifieryvoid

L_clearSHAZAMDevices() : vmﬁ—

int): String
etl i ven ion, int): String ExportHARDB
» : m_handler HARX MLHandler
: addUpdateHARConfigS gl(HARInventory CHART):Stii
1 H updateHARS tatusS l(HARStatusCHART) : Stiing
H cleanHARTable(: void
Expor tTr afficE ventUtility H
H ]
! i
initincidentTypeHashTable() : void : ]
short getincidentType(String), H :
] .
1

Figure 13-19 ExportListenerModuleClasses (Class Diagram)

13.3.1.1.1 CameraXMLHandler (Class)

This class is responsible for parsing CCTV XML data received from the CHART data
exporter and calling ExportCameraDB to store it in the CHART Web database.

13.3.1.1.2 DMSXMLHandler (Class)

This class is responsible for handling DMS XML data received from the CHART data

exporter.

13.3.1.1.3 ExportCameraDB (Class)

This class stores CCTV data received from the CHART data exporter into the CHART Web

database.

13.3.1.1.4 ExportDMSDB (Class)

This class provides access to DMS related data that is stored in the database.

13.3.1.1.5 ExportHARDB (Class)

This class provides access to HAR related data that is stored in the database.
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13.3.1.1.6 ExportListenerDbHelper (Class)

An abstract class that provides updates to the CHARTWeb database.

13.3.1.1.7 ExportListenerModule (Class)

Module that is responsible for setting up the classes that will handle XML pulled from the
CHART data exporter and handling XML data updates posted by the exporter.

13.3.1.1.8 ExportListenerModuleProperies (Class)

This Class provides access to properties for the Export Listener web module.

13.3.1.1.9 ExportSHAZAMDB (Class)

This class provides access to SHAZAM related data that is stored in the database.

13.3.1.1.10ExportTrafficEventDB (Class)

This class provides access to traffic event related data that is stored in the database.

13.3.1.1.11ExportTrafficEventUtility (Class)

A utility class used to translate Incident types.

13.3.1.1.12ExportTSSDB (Class)

This class provides access to TSS related data that is stored in the database.

13.3.1.1.13HARHXMLHandler (Class)

This class is responsible for handling HAR XML data received from the CHART data
exporter.

13.3.1.1.14SHAZAMNXLHandler (Class)

This class is responsible for handling Shazam XML data received from the CHART data
exporter.

13.3.1.1.15TrafficEventXMLHandler (Class)

This class is responsible for handling traffic event XML data received from the CHART
data exporter.

13.3.1.1.16 TSSXMLHandler (Class)

This class is responsible for handling TSS XML data received from the CHART data
exporter.
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13.3.1.1.17WSClientModule (Class)

A WebServiceModule that can be configured to handle XML data posted to it and post
XML/HTTP requests to remote services.

13.3.1.1.18XMLHandler (Class)

The XMLHandler interface should be implemented by classes that will handle XML data
posted to this service or returned from a remote service in response to a request posted to it
from this service.

13.3.2 Sequence Diagrams

13.3.2.1 ExportListener:ProcessCameralnventory (Sequence Diagram)

This diagram shows the processing performed when the RequestLooper is ready to process
posted XML with camera configuration. The posted XML is passed to
CamearXMLHandler. HandleXMI method create a CameraProcessXMLCmd and put in
Command Queue. Then for each Camera config system will call

isMessageL atestDate(). This method compare two date(from database and from xml

message) and return false if update time from database latest then messageUpdateTime, true
otherwise. If method return true call getCameraUpdateSql(). Method return array of camera
update sql. After all Camera XML message processed call execBatchSQL().This method

executes the specified batch of statements on the specified connection.

L]

| RequestLooper I

Expor tClient

throw GeneralE xeption® = = = = = = = = == -

L—handiex ML(clientid, xmiDoc, isposty=

for each
camera config

| CameraX MLHandIerI

| CameraProcessXMLCmd |

IcommandQueue I IExponcamevaDBI

IF (portListe

=

IF portl

]
] [}
.K- «cameralnventoryUpdatelmp(e= -:

1

\
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CommandQuelle executes
command asynchronously.

’

H method retum Armay
'—l camera update sqf
] methodretum tueifexpot N /
r __________ service send a full update 1

1
L
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neD:
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]
)
)
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Executes the specified batch
of statements on the specified
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]
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execBatchS QL(AayList, stiing)

Figure 13-21 ExportListener:ProcessCameralnventory (Sequence Diagram)

This method compare two date
(from database and from xml message)

nd retum false if update time from database
latest then messageUpdateTime,

true otherwise

]

| HTTPPosterCmd I

e postRequest(S tingim—y

X
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13.3.2.2 ExportListener:ProcessCameraStatus (Sequence Diagram)

This diagram shows the processing performed when the RequestLooper is ready to process
posted XML with camera status. The posted XML is passed to CamearXMLHandler.
HandleXMI method create a CameraProcessXMLCmd and put in Command Queue.Then
for each Camera status system will call isMessageLatestDate(). This method compare two
date(from database and from xml message) and return false if update time from database
latest then messageUpdateTime, true otherwise. If method return true call
getCameraStatusSql(). Method return array of camera update sql. After all Camera XML
message processed call execBatchSQL(). This method executes the specified batch of
statements on the specified connection.

i RequestlLooper ICameraXMLHandler] ExportCameraDB]
3 ICommandQueue
ExportClient
CameraProcessXMLCmd
[~processRequestFile(file) =
hand\eXML(chenﬂd,xmlDoc‘|sposl)ﬂ
create———9}
[eommmmcnncncnaaq throw Exepion============c=d
€----execute ===+
W&cameraStatus Updatelmp()

for each
camera status

String addU pdateCameraStatus Sqi(c ctv Status ) =y

LatestDate

thow exeption >

nd return false ifupdate ime from databas: ofstatements on the specified
latestthen messageUpdateTime, connection
true otherwise

his method compare two date
(fromdatabase and from xml message) Executes the specified batch ﬁ
e

7
’
’

execBatchsQL ,*
hSQL(ArrayList,string) V4
’

throw General Exeption

Figure 13-22 ExportListener:ProcessCameraStatus (Sequence Diagram)
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13.4Mapping Synchronization Application

13.4.1 Class Diagrams

13.4.1.1 Data Exporter Synchronization Intranet Map (Class Diagram)

CHARTMap.Handlers.CHARTEventinventoryHandler

+Compare(in oDataRowNew : DataRow, in oDataRowNew : DataRow) : Boolean
#Save(in oDataRow : DataRow, in eMode : eMode, in m_oPtLayer : ESRI.MapObjects2.Core.MapLayer) : Boolean

CHARTMap.Handlers.CHARTClosurelnventoryHandler

+Compare(in oDataRowNew : DataRow, in oDataRowNew : DataRow) : Boolean
#Save(in oDataRow : DataRow, in eMode : eMode, in m_oPtLayer : ESRI.MapObjects2.Core.MapLayer) : Boolean
-GetPermitByTrackingNum(in EORSTrackingNum : String) : String

CHARTMap.Handlers. CHARTInventoryHandler

+eMode : eMode

+UpdateByMode(in eMode : eMode, in oDatarow : DataRow, in m_oPtLayer : ESRI.MapObjects2.Core.MapLayer, in Optional tidentifier : String = ", in Opional tID : String = ") : Boolean
+Compare(in oDataRowNew : DataRow, in oDataRowNew : DataRow) : Boolean

#Save(in oDataRow : DataRow, in eMode : eMode, in m_oPtLayer : ESRI.MapObjects2.Core.MapLayer) : Boolean

#Remove(in : String, in tID : Stripg, in m_oPtLayer : ESRI.MapObjects2.Core.MapLayer) : Boolean

CHARTMap.Handlers.SHAZAMInventoryHandler

+Compare(in oDataRowNew : DataRow, in oDataRowNew : DataRow) : Boolean
#Save(in oDataRow : DataRow, in eMode : eMode, in m_oPtLayer : ESRI.MapObjects2.Core.MapLayer) : Boolean

CHARTMap.Handlers.HARInventoryHandler

+Compare(in oDataRowNew : DataRow, in oDataRowNew : DataRow) : Boolean
#Save(in oDataRow : DataRow, in eMode : eMode, in m_oPtLayer : ESRI.MapObjects2.Core.MapLayer) : Boolean

CHARTMap.Handlers.DMSInventoryHandler

+Compare(in oDataRowNew : DataRow, in oDataRowNew : DataRow) : Boolean
#Save(in oDataRow : DataRow, in eMode : eMode, in m_oPtLayer : ESRI.MapObjects2.Core.MapLayer) : Boolean

CHARTMap.Handlers.CameralnventoryHandler

+Compare(in oDataRowNew : DataRow, in oDataRowNew : DataRow) : Boolean
#Save(in oDataRow : DataRow, in eMode : eMode, in m_oPtLayer : ESRI.MapObjects2.Core.MapLayer) : Boolean

Figure 13-23 Intranet Map Exporter Synchronization (Class Diagram)

13.4.1.1.1 CHARTMap.Handlers.CHARTInventoryHandler (Class)

This is a base class for inventory updates. This class contains methods to determine the
update status (add, update, or remove). In addition, this class contains a method to remove
an object from the spatial table. Derived classes must implement Compare() and Save().

13.4.1.1.2 CHARTMap.Handlers.DMSInventoryHandler (Class)

This class extends the CHART InventoryHandler class and implements the Compare() and
Save() methods. This class is used to compare DMS records between the spatial and non-
spatial table. This class is also used to update or add new record(s) to the DMS spatial table.

13.4.1.1.3 CHARTMap.Handlers.HARInventoryHandler (Class)

This class extends the CHART InventoryHandler class and implements the Compare() and
Save() methods. This class is used to compare HAR records between the spatial and non-
spatial table. This class is also used to update or add new record(s) to the HAR spatial table.
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13.4.1.1.4 CHARTMap.Handlers.SHAZAMInventoryHandler (Class)

This class extends the CHART InventoryHandler class and implements the Compare() and
Save() methods. This class is used to compare SHAZAM records between the spatial and
non-spatial table. This class is also used to update or add new record(s) to the SHAZAM
spatial table.

13.4.1.1.5 CHARTMap.Handlers.CHARTEventinventoryHandler (Class)

This class extends the CHART InventoryHandler class and implements the Compare() and
Save() methods. This class is used to compare CHART Event records between the spatial
and non-spatial table. This class is also used to update or add new record(s) to the CHART
Event spatial table.

13.4.1.1.6 CHARTMap.Handlers.CHARTClosurelnventoryHandler (Class)

This class extends the CHART InventoryHandler class and implements the Compare() and
Save() methods. This class is used to compare CHART Closure records between the spatial
and non-spatial table. This class is also used to update or add new record(s) to the CHART
Closure spatial table.

13.4.1.1.7 CHARTMap.Handlers.CameralnventoryHandler (Class)

This class extends the CHART InventoryHandler class and implements the Compare() and
Save() methods. This class is used to compare Camera records between the spatial and non-
spatial table. This class is also used to update or add new record(s) to the Camera spatial
table.
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13.4.2 Sequence Diagrams

13.4.2.1 CHART Data Exporter Synchronization — (Sequence Diagram)

X

This diagram shows the processing that occurs when a request to synchronize CHART
Events or Devices. The process starts by parsing the incoming query string and determines
which object to be synchronized. The process also writes each process events into the log
file in the local machine. An associated object is created once the process determines
which object to be synchronized. Then it calls the Updatelnventory method to start
comparing each column of the spatial and the non-spatial tables based on the distinct
identifier. The existing spatial record is updated by calling the UpdateByMode method if
the process finds a difference between the two tables. As an exception, a record will be
removed by calling the UpdateByMode method if the non-spatial table contains 0 or Null
value for both Latitude and Longitude columns which indicates the Events or Device has
been un-mapped from the integrated map. If a record existed in the non-spatial table but it
does not exist in the spatial table, the process will then add a new record by calling the
UpdateByMode method to the spatial table unless the value of the Latitude and Longitude
columns are either 0 or Null. The process will remove the record from the spatial table if
the record by calling the UpdateByMode method only existed in the spatial table

CHARTInventaryHandler

Create instance————

CHARTEventinventaryHandler | | CHARTClasurelnventoryHandler DhSinventoryHandler HARInventaryHandler | | SHAZAMInventaryHandler | | CameralnventoryHandler

Create instance——}

reate instanc

reate instanc

reate instanc

reate instanct

reate instanc

[o-—--Returns compare result———

ompare(}

UpdateByMode()———1

—Add, Update or Remove—m

Add, Update or Remove————————————®

dd, Update or Remo:

dd, Update or Remo:

h 4

d: , Update or Remor

dd, Update or Rermao:

Figure 13-24 Intranet Map Exporter Synchronization (Sequence Diagram)
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14 Deprecated Functionalities

The following functions have been deprecated due to CHART R6 / Mapping R5 changes.

14.1.1 EORS V2

14.1.1.1 Camera Hacking Page

In R6, Camera location information is being imported by the Exporter Client to replace the
camera creation by the camera hacking page.

14.1.2 CHART Device Editor

14.1.2.1 View, Add, Update, Remove CHART Devices

In R6, the Integrated Map in the CHART application will start handling the mapping of CHART
Devices (DMS, HAR, SHAZAM and CAMERA); Device viewing, adding, updating and
removing will no longer be available in the CHART Device Editor.

CHART R6 Detailed Design 14-1 09/21/2010



15 Mapping To Requirements

The following table shows how the requirements in the CHART R6 Requirements document map to design elements contained in

this design.
Tag Text Feature Use Cases Other Design Elements
ADMINISTER SYSTEMS AND
SR1 EQUIPMENT N/A
ADMINISTER CHART ORGANIZATIONS,
SR1.1 LOCATIONS, AND USERS N/A
SR1.1.8 Manage Object Locations N/A
SR1.1.8.1 Specify Object Location N/A
SR1.1.8.1.1 Specify Object Location Using Form Map N/A
FlexLocationClasses CD GUIFlexComponentClasses CD
The system shall allow the user to Specify Intersectin flex.shared.components:SpecifyLocation.updatelntFeatur
SR1.1.8.1.1.8 specify that the object is located Map anturye Pair J es SD
between two features on the route. UtilityPkg.ObjectCache.LocationRelatedProxyObjects CD
UtilityPkg.UtilityClasses2 CD
The system shall allow the user to
ifyaf h ki
spectly ? gature on t @ route marking . . FlexLocationClasses CD GUIFlexComponentClasses CD
the beginning of the interval Select First Intersecting . .
SR1.1.8.1.1.8.1 e . . . Map flex.shared.components:SpecifyLocation.updatelntFeatur
containing the object, as described in Feature es SD Screenshot: HMI Figure 4-4
the Specify Feature On Route ’ &
requirements.
The system shall automatically
populate the geographic location of
the object using the beginning of the
SR1.1.8.1.1.8.1.1 interval if an intersection with Map Select First Intersecting chartlite.data.location-data.GUILocationDataClasses CD

another route is specified and the
geographic location of the
intersection is available from the
Spatial Web Service.

Feature

FlexLocationClasses CD
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Tag

Text

Feature

Use Cases

Other Design Elements

SR1.1.8.1.1.8.1.2

The system shall automatically
populate the geographic location of
the object using the beginning of the
interval if an exit is specified and the
geographic location of the exit is
available from the GIS database.

Map

Select First Intersecting

Feature

chartlite.data.location-data.GUILocationDataClasses CD
FlexLocationClasses CD

SR1.1.8.1.1.8.1.3

The system shall automatically
populate the geographic location of
the object using the beginning of the
interval if a milepost is specified and
the geographic location of the
milepost is available from the GIS
database.

Map

Select First Intersecting

Feature

chartlite.data.location-data.GUILocationDataClasses CD
FlexLocationClasses CD

SR1.1.8.1.1.8.2

The system shall allow the user to
specify a feature on the route marking
the end of the interval containing the
object, as described in the Specify
Feature On Route requirements.

Map

Select Second
Intersecting Feature

FlexLocationClasses CD GUIFlexComponentClasses CD
flex.shared.components:SpecifyLocation.updatelntFeatur
es SD Screenshot: HMI Figure 4-4

SR1.1.8.1.1.8.2.1

The system shall attempt to populate
the geographic location of the object
using the ending of the interval only if
the geographic location is not
available for the beginning of the
interval.

Map

Select Second
Intersecting Feature

SR1.1.8.1.1.8.2.1.1

The system shall automatically
populate the geographic location of
the object using the ending of the
interval if an intersection with
another route is specified and the
geographic location of the
intersection is available from the GIS
database.

Map

Select Second
Intersecting Feature

chartlite.data.location-data.GUILocationDataClasses CD
FlexLocationClasses CD

SR1.1.8.1.1.8.2.1.2

The system shall automatically
populate the geographic location of
the object using the ending of the
interval if an exit is specified and the
geographic location of the exit is
available from the GIS database.

Map

Select Second
Intersecting Feature

chartlite.data.location-data.GUILocationDataClasses CD
FlexLocationClasses CD
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Tag Text Feature Use Cases Other Design Elements

The system shall automatically

populate the geographic location of

Fhe Obje.Ct u5|r.1g the e.ndmg Of the Select Second chartlite.data.location-data.GUILocationDataClasses CD
SR1.1.8.1.1.8.2.1.3 interval if a milepost is specified and Map . .

. . Intersecting Feature FlexLocationClasses CD

the geographic location of the

milepost is available from the GIS

database.

The system shall prevent the user

from specifying a beginning and Specify Intersecting flex.shared.components:SpecifyLocation.updatelntFeatur
SR1.1.8.1.1.8.3 . . Map .

ending feature of an interval that are Feature Pair es SD

the same feature.

The system shall allow the user to Specify Intersectin FlexLocationClasses CD GUIFlexComponentClasses CD
SR1.1.8.1.1.8.4 specify the object's proximity to the Map pectly . € flex.shared.components:SpecifyLocation.updatelntFeatur

e Feature Pair

specified features on the route. es SD

The proximity values for describing an
SR1.1.8.1.1.8.4.1 object that is located between two Map specify Intersecting Common2 CD Screenshot: HMI Figure 4-2

features on the route shall include: Feature Pair

‘FROM-TO’ and ‘BETWEEN"’.
SR1.1.8.1.1.10 The §ystem shall a||OV\.I the user. tq Map Ma.pAndGISpses.Spemfy

specify a textual location description. ObjectLocation

The system shall generate the object

location description based on the .
SR1.1.8.1.1.10.1 values specified in the location fields, Map Ma.pAndGISpses.Speufy

. S ObjectLocation

unless the location description has

been overridden by the user.

If a main route is specified, the textual
SR1.1.8.1.1.10.1.2 Iocatlon‘ shaII. bg th.e main rc.)ute, with Map Ma.pAndGISpses.Speufy

further identifying information as ObjectLocation

available.

If the object location is relative to a

feature (or features) on the route, the
SR1.1.8.1.1.10.1.2.4 textual description shall include the Map Specify Object Location

object's location relative to the

feature(s).

The textual description shall include ZS.Z?:L(if;SﬁL::S'SpECW
SR1.1.8.1.1.10.1.2.4.1 the proximity of the object to the Map )

specified feature(s).

MapAndGISUses.SelectIn
tersectingFeature

CHART R6 Detailed Design

15-3

09/21/2010




Tag Text Feature Use Cases Other Design Elements
If the object location’s proximity is
‘FROM-TQ’, the textual description
SR1.1.8.1.1.10.1.2.4.1.1 shall be formatted as: FROM first Map Specify Object Location
feature description TO second feature
description.
If the object location’s proximity is
‘BETWEEN’, the textual description
SR1.1.8.1.1.10.1.2.4.1.2 shall be formatted as: BETWEEN first Map Specify Object Location
feature description AND second
feature description.
SR1.1.8.1.2 Specify Object Location Using Map Map NA
and Form
MapAndGISUses.Specify
ObjectLocation
;hae szz;n;osrhjlszﬁcniinti/nogég:crysthe MapAndGISUses.SelectSt | MapViewSpecificClasses CD
SR1.1.8.1.2.3 Ioc:)tion when fhe u\gergmakes] Ma ate SpecifyLocation[Map]:jsUpdateMapGeoLocinfo SD
""" . . . P MapAndGISUses.SelectC | EditLocation:izoomMapOnCountyOrStateSelectionChange
selections on the associated location
form ounty d
' MapAndGISUses.SelectIn
tersectingFeature
The system shall pan and/or zoom the
map vyher.l the Intersecting Fea.ture MapAndGISUses.Specify
selection is changed on the Object . . . . . . .
. . ObjectLocation MapViewSpecificClasses CD EditLocation:latitudeChanged
SR1.1.8.1.2.3.4 Location form to include an area Map . . .
. . . MapAndGISUses.Selectln | SpecifyLocation[Map]:jsUpdateMapGeolLocInfo SD
around the intersecting feature, if the .
. . . . tersectingFeature
location of the intersecting feature is
known.
The system shall pan and/or zoom the
map when the second Intersecting
Feature selection is changed on the
ject L ion f f imi ify | i
SR1.1.8.1.2.3.4.1 Object Location form (for a proximity Map specify Intersecting SpecifyLocation[Map]:jsUpdateMapGeoLocInfo SD

of BETWEEN or FROM-TO) to include
an area including both intersecting
features, if the location of the
intersecting features are known.

Feature Pair

SR4 MANAGE EVENTS N/A N/A
SR4.2 OPEN EVENT N/A N/A
SR4.2.2 RECORD EVENT DETAILS N/A N/A
SR4.2.2.2 SPECIFY LOCATION(S) AND IMPACT N/A N/A
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Tag

Text

Feature

Use Cases

Other Design Elements

SR4.2.2.2.9

The system shall allow the user to
select or specify the number of
roadway lanes affected.

Lane Config

Edit Traffic Event Lane
Configuration and Status

chartlite/servlet/trafficevents/initLaneConfigEditor SD

SR4.2.2.2.9.4

The system shall allow a user with the
Manage Traffic Events right to specify
the state of the traffic lanes for an

open Planned Roadway Closure Event.

Lane Config

Edit Traffic Event Lane
Configuration and Status

SR4.2.2.2.9.5

The system shall allow a user with the
Manage Traffic Events right to specify
the state of the traffic lanes for an
open Incident Event.

Lane Config

Edit Traffic Event Lane
Configuration and Status

SR4.2.2.2.9.6

The system shall allow a user with the
Manage Traffic Events right to specify
the state of the traffic lanes for an
open Special Event.

Lane Config

Edit Traffic Event Lane
Configuration and Status

SR4.2.2.2.9.11

The system shall support the lane
configuration editing features as
specified in the sub-requirements of
10.15.2.

Lane Config

Edit Traffic Event Lane
Configuration and Status

chartlite/servlet/trafficevents/initLaneConfigEditor SD

SR4.2.2.2.9.11.1

The system shall allow the radius used
by the lane editor when finding
nearby lane configurations to be set in
the system profile.

Lane Config

Edit Traffic Event Lane
Configuration and Status

chartlite/servlet/trafficevents/initLaneConfigEditor SD

SR4.2.2.6

CAPTURE RELATED EVENTS

N/A

SR4.2.2.6.1

The system shall automatically check
on a regular basis to see if any two
open events are similar
geographically.

SR4.2.2.6.1.1

Two events shall be flagged as
duplicates when two events have the
same location.

SR4.2.2.6.1.1.1

Two event locations will be
considered the same when both are
geographically located within a
configurable number of miles from
one another, both are located on the
same primary route, and both have
the same direction.

Map

Create Duplicate Events
Ccb

UtilityPkg.ObjectCache.ProxyTrafficEvent::areLocationsTh
eSame SD
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Tag

Text

Feature

Use Cases

Other Design Elements

SR4.2.2.6.1.1.1.1

The system shall allow an user with
Configure System functional right to
configure the number of miles used
(to the thousandth of a mile) when
comparing two event geographic
locations for the purpose of duplicate
detection.

Map

Configure Duplicate
Event Comparison Rules
Ccb

SR10

SYSTEM INTEGRATION

N/A

N/A

SR10.1

The system shall interface with other
regional ATMS’s in the area.
Suggestion/example to be validated:
RITIS, Regional 911, IEN, CAPWIN,
EMMA/MEGIN, WEBEOC, 511, etc.

SR10.1.4

The system shall support the TMDD
standard for TSS data exchange with
external systems.

SR10.1.4.2

The system shall support the export of
TSS data to external systems using the
TMDD standard.

Exporter

Provide Detector Data to
External Systems

webservices.base.BasicRequestHandler.processRequest

SR10.1.4.2.2

The system shall support a method for
external systems to obtain an
inventory of known TSS's. ‘Known
TSSs’ is defined as CHART TSSs plus
imported external TSSs.

Exporter

Provide Detector Data to
External Systems

WSDMSExportModuleClasses,
DMSExportHandler:getDMSInventoryList (generic for all
devices)

SR10.1.4.2.3

The system shall support a method for
external systems to receive updates
to the inventory of known TSSs.

Exporter

Provide Detector Data to
External Systems

WSDMSExportModuleClasses,
DMSExportHandler:getDMSInventoryList (generic for all
devices)

SR10.1.4.2.3.1

The system shall support an on-
demand method for external systems
to receive updates to the known TSS
inventory.

Exporter

Provide Detector Data to
External Systems

Similar to DMSRequestHandler:processRequest,
DMSExportHandler:getDMSInventoryList

SR10.1.4.2.3.2

The system shall support a real-time
method for external systems to
receive updates to the known TSS
inventory.

Exporter

Provide Detector Data to
External Systems

Similar to DMSSubscriptionSupportClasses,
DMSSubscriptionRequestHandler:processRequest,
ExportSubscription:sendDataToSubscriber

SR10.1.4.2.4

The system shall support a method for
external systems to obtain the status
of known TSSs.

Exporter

Provide Detector Data to
External Systems

Similar to DMSRequestHandler:processRequest,
DMSExportHandler:getDMSStatusList
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Tag Text Feature Use Cases Other Design Elements
The system shall support. a method for Provide Detector Data to
SR10.1.4.2.5 external systems to receive updates Exporter
External Systems
to the status of known TSSs.
The system shall support an on-
SR101.4.2.5.1 demand method for external systems Exporter Provide Detector Data to | Similar to DMSRequestHandler:processRequest,
""" to receive updates to the status of P External Systems DMSExportHandler:getDMSStatusList
known TSSs.
Th t hall t I-ti
€ system shall support a real-time . Similar to DMSSubscriptionSupportClasses,
method for external systems to Provide Detector Data to -
SR10.1.4.2.5.2 . Exporter DMSSubscriptionRequestHandler:processRequest,
receive updates to the status of External Systems o .
ExportSubscription:sendDataToSubscriber
known TSSs.
The system shall support the TMDD
standard for CCTV (Closed Circuit Provide Camera Data to
R10.1.7 Exporter
SR10 Television) data exchange with Xporte External Systems
external systems.
The system shall support the export of
CCTV (Closed Circuit Televisi dat Provide C Data t . .
SR10.1.7.1 (Closed Circui ? evision) data Exporter rovige Lamera Data to Webservices.base.BasicRequestHandler.processRequest
to external systems using the TMDD External Systems
standard.
The system shall translate CHART
CCTV formatted data into TMDD Provide Camera Data to
SR10.1.7.1.1 standard formatted CCTV data with Exporter External Systems <use case only>
CHART extensions.
The system shall support a method for .
P D
SR10.1.7.1.2 external systems to obtain an Exporter E;(t);":;(;azz::s atato similar to DMSExportHandler:getDMSInventoryList
inventory of CHART CCTVs. Y
The system shall support a method for .
. P deC Data t L .
SR10.1.7.1.3 external systems to receive updates Exporter E;(:e\zlll'n:I Sar:t::fms atato similar to DMSRequestHandler:getDMSStatusList
to the CHART CCTV inventory. ¥
The system shall support an on-
demand method for external systems Provide Camera Data to Similar to DMSRequestHandler:processRequest,
SR10.1.7.1.3.1 . Exporter .
to receive updates to the CHART CCTV External Systems DMSExportHandler:getDMSInventoryList
inventory.
The on-demand method for receiving
CCTV inventory updates shall allow
the external system to optionally . L
D D :
SR101.7.1.31.1 specify a look-back time period. CCTV Exporter Provide Camera Data to Similar to DMSRequestHandler:processRequest,

inventory updates made that far in
the past until 'now' are returned to
the external system.

External Systems

DMSExportHandler:getDMSInventoryList
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Th t hall t I-ti - I
© system shall support a real-time . Similar to DMSSubscriptionSupportClasses,
method for external systems to Provide Camera Data to .
SR10.1.7.1.3.2 . Exporter DMSSubscriptionRequestHandler:processRequest,
receive updates to the CHART CCTV External Systems __ .
. ExportSubscription:sendDataToSubscriber
inventory.
The system shall support a method for .
. P de C Data t L .
SR10.1.7.1.4 external systems to obtain the status Exporter E)r((tJ;/:nZI Sa:l:fls atato Similar to DMSRequestHandler:getDMSStatusList
of CHART CCTVs. Y
The system shall support. a method for Provide Camera Data to
SR10.1.7.1.5 external systems to receive updates Exporter External Svstems
to the status of CHART CCTV's. Y
The system shall support an on-
SR10.1.7.1.5.1 demand method for external systems Exporter Provide Camera Data to Similar to DMSRequestHandler:processRequest,
""" to receive updates to the status of P External Systems DMSExportHandler:getDMSStatusList
CHART CCTVs.
The on-demand method for receiving
CCTV status updates shall allow the
external system to optionally specify a . L
P D | DMSR H ler: R
SR10.1.7.1.5.1.1 look-back time period. CCTV status Exporter rovide Camera Data to Similar to SRequestHandler pros:ess equest,
. . External Systems DMSExportHandler:getDMSStatusList
updates made that far in the past until
‘now’ are returned to the external
system.
Th t hall t I-ti . _
€ system shall support a real-time . Similar to DMSSubscriptionSupportClasses,
method for external systems to Provide Camera Data to .
SR10.1.7.1.5.2 . Exporter DMSSubscriptionRequesthandler:processRequest,
receive updates to the status of External Systems ExportSubscrintion:sendDataToSubscriber
CHART CCTVs. P phion:
SR10.6 The system shall integrate with EORS.
The system shall provide user
interface togls that assist a CHABT Set EORS Permit for .
operator with the Manage Traffic Human Machine Interface: all screens
SR10.6.4 . N L EORS Integ | Planned Roadway . .
Events functional right in assigning an Closure Event ManageTrafficEvents Use Case Diagram
EORS permit to a CHART planned
closure event.
The system shall suggest potential
matching EORS permits as the user
types a search string based on the . Use Case: Set EORS Permit for Planned Roadway Closure
. . View Suggested EORS . .
SR10.6.4.1 EORS permit tracking number. EORS Integ Event Human Machine Interface: Figure 4-2 through 4-5

Tracking numbers are matched
according to Requirement 10.6.4.4
and its sub-requirements.

Permits

CD: EORSDataClasses
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The system shall allow a user with the
Manage Traffic Events functional right
SR10.6.4.1.1 to click on a suggested EORS permit to EORS Integ View Suggested EORS Use Case: View Suggested EORS Permits Human Machine
assign it to the CHART Planned Permits Interface: Figure 4-4: Permit Selection Suggestion.
Closure Event the operator is
currently working with.
The system shall allow a CHART
operator to search for EORS permits
based on the following fields: permit
tracking number, start county name,
end county name, permit type, route Class Diagram: Systeminterfaces.EORS Use Case: Search
SR10.6.4.2 location, route type, route number, EORS Integ | Search EORS Permits EORS Permits Human Machine Interface: Figure 4-5,
work order description, permittee through Figure 4-9
name, contract number and days of
week. Tracking numbers are matched
according to Requirement 10.6.4.4
and its sub-requirements.
. Human Machine Interface: Figure 4-6 through 4-9. Use
SR10.6.4.2.1 'tl':e systTtm thtah” ?”Eng user t: view EORS Int S h EORS P it case: Search EORS Permits CD: EORSDataClasses,
0.8 Segrrcis_“ s ortheir perm nteg | earc ermits EORSServletClasses SD: EORSReqHdIr:
handleSearchEORSPermitsRequest
The system shall sort the search
results bY reI.evance to prowded. Human Machine Interface: Figure 4-6, 4-7. Use case:
search criteria whgre relevance is . Search EORS Permits SD:
SR10.6.4.2.1.1 calculated as a weighted pe'rcelfntage EORS Integ | Search EORS Permits EORSReqHdIr.handleNewEORSPermitSearch CD:
of words from the search criteria that
EORSDataClasses
matched at least one of the search-
able attributes of the permit.
The system shall allow the user to . .
SR10.6.4.2.1.2 view a summary of each EORS permit | EORS Integ | Search EORS Permits Human Machine Interface: Figure 4-6, 4-7. Use case:
- Search EORS Permits
that matched the search criteria.
The system shall allow the user to
SR10.6.4.2.1.3 view more detailed information about EORS Integ | Search EORS Permits Human Machine Interface: Figure 4-8. Use case: Search

any permit shown in the search
results.

EORS Permits
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The system shall allow a user with the

Manage Traffic Events functional right

to assign a permit shown on the . Use Case: Set EORS Permit for Planned Roadway Closure
SR10.6.4.2.1.4 search results page to the CHART EORSInteg | Search EORS Permits Event Human Machine Interface: Figure 4-9, Figure 4-10

Planned Closure Event the operator is

currently working with.

The system shall allow users to limit Set EORS Permit for Use Case: Set EORS Permit for Planned Roadway Closure
SR10.6.4.3 . EORS Integ | Planned Roadway Event Human Machine Interface: Figure 4-2. CD:

the scope of EORS permit searches. .

Closure Event EORSDataClasses SD: hadnleNewEORSPermitSearch

Is:c?:;iir;c Sohjl\: aEgORV; ;eursr:irtzc;n the Set EORS Permit for Use Case: Set EORS Permit for Planned Roadway Closure
SR10.6.4.3.1 active or queued state should be EORS Integ | Planned Roadway Event Human Machine Interface: Figure 4-2. CD:

. . Closure Event EORSDataClasses SD: handleNewEORSPermitSearch

included in a search.

The system shall allow a user to Set EORS Permit for E\f:nia:ﬁs:; i;)aiii:‘irmltteicf);czéEi';i(:eRZ:aZdv(\:/aDY Closure
FeA2 :)peeiil?llutdh:c: ?r:IaESeF;Srfhe.rmlts should FORS Integ z:zzzf:;c;ctlway SystemlInterfaces:EORS CD: EORSDataClasses SD:

handleNewEORSPermitSearch

Izrftsr\éslt:;nwsrraalcllfi!cg)ﬁjr:sggz:zr to Set EORS Permit for Use Case: Set EORS Permit for Planned Roadway Closure
SR10.6.4.4 . . EORS Integ | Planned Roadway Event Human Machine Interface: Figure 4-2. CD:

checked for matches during permit .

Closure Event EORSDataClasses SD: handleNewEORSPermitSearch

searches.

The system shall allow a user to

indicate that a permit tracking

number should be considered a match Set EORS Permit for Use Case: Set EORS Permit for Planned Roadway Closure
SR10.6.4.4.1 if it either starts with the user entered | EORS Integ | Planned Roadway Event Human Machine Interface: Figure 4-2. CD:

text, or if the last three (3) or last four Closure Event EORSDataClasses SD: handleNewEORSPermitSearch

(4) digits of the tracking number start

with the user entered text.

The system shall allow a user to

indicate that a permit tracking Set EORS Permit for Use Case: Set EORS Permit for Planned Roadway Closure
SR10.6.4.4.2 number should be considered a match | EORS Integ | Planned Roadway Event Human Machine Interface: Figure 4-2. CD:

only if its last three (3) or last four (4) Closure Event EORSDataClasses SD: handleNewEORSPermitSearch

digits start with the user entered text.

CHART Export Service. The system .

shall proviF::Ie a service for chpurpose Provide Data to External WebSerylcesBaseCIasses,
SR10.13 Exporter WSTrafficEventExportModuleClasses,

of providing CHART information to
authorized third-party clients.

Systems

DMSExportModuleClasses
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SR10.13.1

The external export service shall
export data for CHART devices and
Traffic Events.

Exporter

Provide Data to External
Systems

SR10.13.1.2

The external export service shall
export data on known TSSs to
authorized third-party clients who
request it based on the client’s
functional rights (see CHART TSS
Export Interface Control Document).

Exporter

Authenticate External
System

webservices.base.BasicRequestHandler.processRequest

SR10.13.1.5

The external export service shall
export data on CHART Cameras to
authorized third-party clients who
request it based on the client’s
functional rights (see CHART CCTV
Export Interface Control Document).

Exporter

Authenticate External
Systems

webservices.base.BasicRequestHandler.processRequest

SR10.15

The system shall provide an interface
to allow external applications to
create and edit lane configurations for
use in their application.

Lane Config

Edit Lane Configuration
and Status

webservices/laneeditormodule/LaneEditorClassDiagram
CD
webservices/laneeditormodule/LaneEditorRequestHandle
r:initializeEditingSession SD

SR10.15.1

The system shall allow a client
application to initiate a lane
configuration editing session.

Lane Config

Edit Lane Configuration
and Status

webservices/laneeditormodule/LaneEditorRequestHandle
r:initializeEditingSession SD

SR10.15.1.1

The system shall require the client
application to specify the title for the
lane editor, the primary direction for
the lanes in the editor, and a callback
URL to be called when the editing
session has ended.

Lane Config

Edit Lane Configuration
and Status

webservices/laneeditormodule/LaneEditorRequestHandle
ri:initializeEditingSession SD LaneEditorWebService ICD

SR10.15.1.2

The system shall allow the client
application to specify search criteria
including lat/long, a search radius, and
optionally a route. This search criteria
will be used by the lane configuration
editor to find nearby lane
configurations to include in the list of
available lane configurations.

Lane Config

Edit Lane Configuration
and Status

webservices/laneeditormodule/LaneEditorRequestHandle
r:initializeEditingSession SD LaneEditorWebService ICD
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The system shall allow the client
application to specify name/value . ] . . . .
. . . . Edit Lane Configuration webservices/laneeditormodule/LaneEditorRequestHandle
SR10.15.1.3 pairs to be |n§|uded |n.the.data passed | Lane Config and Status r:initializeEditingSession SD LaneEditorWebService ICD
back to the client application when
the user ends the lane editing session.
The system shall allow the client
application to specify an initial lane . . . . . .
SR10.15.1.4 configuration, used to initialize the Lane Config Edit Lane Configuration w.et.)s.er.vlces./llaneed|t.ormodule/Lan.eEd|torRequ.estHandIe
. . and Status r:initializeEditingSession SD LaneEditorWebService ICD
state of the lane editor when first
displayed.
The system shall allow the client
SR10.15.1.5 application to specify that certain Lane Confi Edit Lane Configuration webservices/laneeditormodule/LaneEditorRequestHandle
R features of the lane editor are to be € | and Status r:initializeEditingSession SD LaneEditorWebService ICD
disabled (or not shown).
The system shall allow the lane editor Edit Lane Configuration
SR10.15.1.5.1 feature that sets a lane direction to Lane Config g LaneEditorWebService ICD
- . . and Status
bidirectional to be disabled.
The system shall allow the lane editor
feature that initializes lane states in
the primary direction of the lane . . .
. . ) Edit Lane Conf t . .
SR10.15.1.5.2 configuration to unknown when a Lane Config anld S:arlis ontiguration LaneEditorWebService ICD
lane configuration is first selected to
be disabled. (See 10.15.2.5.8 and its
subrequirements.)
Lane configuration editing
functionality shall be made available . Edit Lane Configuration webservices/laneeditormodule/LaneEditorRequestHandle
SR10.15.2 . L Lane Config . . . .
to the client application as a web page and Status r:viewlaneEditor LaneEditorWebService ICD
for use within the client application.
The lane configuration editor shall be
initialized to the lane configuration . ) . . . . .
Edit L f | le/LaneE lassD
SR10.15.2.2 and status specified when the lane Lane Config dit Lane Configuration webserv'lces/aneedltormodu e/LaneEditorClassDiagram
. . . . and Status (LaneEditorData constructor)
configuration editing session was
initialized, if any.
The lane configuration editor shall webservices/laneeditormodule/LaneEditorRequestHandle
SR10.15.2.5 allow the user to choose the lane Lane Config Select Lane r:useStandardLaneConfig SD

configuration from a list of available
lane configurations.

Configuration

webservices/laneeditormodule/LaneEditorRequestHandle
r:useNearbyLaneConfig SD
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SR10.15.2.5.1

The available lane configurations shall
include those nearby the location
search criteria specified during
initialization of the lane configuration
editing session (if any).

Lane Config

Select Lane
Configuration

webservices/laneeditormodule/LaneEditorRequestHandle
r:getNearbylLaneConfigs SD

SR10.15.2.5.1.1

If the initialization of the lane
configuration editing session included
a lat/long, the system shall consider a
lane configuration nearby if the lane
configuration location is within the
specified radius of the lat/long.

Lane Config

View Nearby Lane
Configurations

webservices/laneeditormodule/LaneEditorRequestHandle
r:getNearbylLaneConfigs SD

SR10.15.2.5.1.2

If the initialization of the lane
configuration editing session included
a main route, the nearby lane
configurations shall be filtered to
include only those lane configurations
that are on the specified route.

Lane Config

View Nearby Lane
Configurations

webservices/laneeditormodule/LaneEditorRequestHandle
r:getNearbylLaneConfigs SD

SR10.15.2.5.1.5

The lane configuration editor shall
include for selection nearby lane
configurations that are obtained from
the mapping database.

Lane Config

Select Lane
Configuration

webservices/laneeditormodule/LaneEditorRequestHandle
r:getNearbyLaneConfigs SD

SR10.15.2.5.1.6

The lane configuration editor shall
include for selection nearby lane
configurations that were specified by
users.

Lane Config

Select Lane
Configuration

webservices/laneeditormodule/LaneEditorRequestHandle
r:getNearbylLaneConfigs SD

SR10.15.2.5.2

The available lane configurations shall
include standard lane configurations
available in the system.

Lane Config

Select Lane
Configuration

webservices/laneeditormodule/LaneEditorCalassDiagram
CcD

SR10.15.2.5.3

The lane configuration editor shall list
the available lane configurations in
the following order: user specified
lane configurations (ordered by
distance from the specified location),
lane configurations from the mapping
database (ordered by distance from
the specified location), followed by
standard lane configurations available
in the system.

Lane Config

Select Lane
Configuration
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SR10.15.2.5.4

The lane configuration editor shall
indicate the source of a lane
configuration as being from the
mapping database, specified by a

user, or a standard lane configuration.

Lane Config

Select Lane
Configuration

SR10.15.2.5.5

The lane configuration editor shall
show only unique lane configurations
for selection.

Lane Config

Select Lane
Configuration

SR10.15.2.5.7

The first lane configuration in the list
of available lane configurations shall
be selected by default unless a lane
configuration was specified during
initialization of the lane configuration
editing session. (Note, the list is
sorted as specified in 10.15.2.5.3).

Lane Config

Specify Lane
Configuration

SR10.15.2.5.8

The lane configuration editor shall set
all lanes in the primary direction to
“unknown” and all lanes in the other
direction to “open” when a lane
configuration is first selected. (This
applies to the user choosing a new
lane configuration or the system
selecting an initial lane configuration
when an initial lane configuration is
not specified as part of the
initialization of the lane configuration
editing session).

Lane Config

Select Lane Configration

webservices/laneeditormodule/LaneEditorRequestHandle
r:UseNearbyLaneConfig SD,
webservices/laneeditormodule/LaneEditorRequestHandle
r:UseStandardLaneConfig SD,

SR10.15.2.5.8.1

The lane configuration editor shall
initialize all lanes to "open" if the
initialization of the lane configuration
editing session indicates the feature
to set lanes to Unknown is specified
to be disabled.

Lane Config

Select Lane
Configuration

webservices/laneeditormodule/LaneEditorRequestHandle
r:UseNearbyLaneConfig SD,
webservices/laneeditormodule/LaneEditorRequestHandle
r:UseStandardLaneConfig SD,
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The lane configuration editor shall set
all unknown lanes in the main
direction to open the first time an
SR10.15.2.5.8.2 operator changes any Iang to open or Lane Config | Record Lane Closures webservices/laneeditormodule/LaneEditorRequestHandle
closed after the lane configuration has r:SetLanesState SD
been set and the state of the lanes in
the main direction were initialized to
unknown.
webservices/laneeditormodule/LaneEditorRequestHandle
) . . r:addLane SD,
The lane configuration ecﬁtor shall . Customize Lane webservices/laneeditormodule/LaneEditorRequestHandle
SR10.15.2.6 allow the user to customize the Lane Config . .
currently selected lane configuration Configuration riremovelanes SO,
Y J ’ webservices/laneeditormodule/LaneEditorRequestHandle
r:removeAllLanes SD
Thell fi ti ditor shall . . . .
€ 1ane contiguration editor sha . Customize Lane webservices/laneeditormodule/LaneEditorRequestHandle
SR10.15.2.6.1 allow the user to add a lane to the Lane Config . .
. . Configuration r:addLane SD
configuration.
The lane configuration editor shall . . . .
guratt I . Customize Lane webservices/laneeditormodule/LaneEditorRequestHandle
SR10.15.2.6.2 allow the user to remove a lane from Lane Config . .
. . Configuration r:removelanes SD
the configuration.
The lane configuration editor shall
allow the user to remove all lanes
ize L i | i le/LaneEditorR Handl
SR10.15.2.6.4 from the configuration so they may Lane Config Custc?mlze. ane webservices/laneeditormodule/LaneEditorRequestHandle
. L Configuration r:removeAllLanes SD
create a custom configuration "from
scratch".
The lane configuration editor shall webservices/laneeditormodule/LaneEditorRequestHandle
. r:setLanesState SD,
allow the user to specify the status of webservices/laneeditormodule/LaneEditorRequestHandle
SR10.15.2.7 each lane (does not apply to medians Lane Config | Record Lane Closure . g
L. r:setLanesStateChangedTime SD,
and other dividers such as double . . .
ellow line) webservices/laneeditormodule/LaneEditorRequestHandle
¥ ' r:setAllLanesOpen SD
The lane configuration editor shall . . .
e . . b | dit dule/LaneEditorR tHandl
SR10.15.2.7.3 allow the user to specify if a lane is Lane Config | Record Lane Closure webservices/laneeditormodule/LaneEditorRequestHandle

non

"open", "closed", or "unknown".

r:setLanesState SD
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The lane configuration editor shall
SR1015.2.7.3.1 recorq the date/thlme a If‘me is closed. Lane Config | Record Lane Closure webservices/laneeditormodule/LaneEditorRequestHandle
(The time closed is the time when the r:setLanesState SD
user marks the lane as closed).
The lane configuration editor shall
SR10.15.2.7.3.2 recorq the date/t|me a Ia.ne is opened. Lane Config | Record Lane Closure webservices/laneeditormodule/LaneEditorRequestHandle
(The time opened is the time the user r:setLanesState SD
marks the lane as open).
The lane configuration .ed|tor shall . Override Lane Status webservices/laneeditormodule/LaneEditorRequestHandle
SR10.15.2.7.3.3 allow the user to override the lane Lane Config . .
. Change Time r:setLanesStateChangedTime SD
closure time recorded by the system.
Thell fi ti ditor shall . . . .
©lane configura |on.e ttor sha . Override Lane Status webservices/laneeditormodule/LaneEditorRequestHandle
SR10.15.2.7.3.4 allow the user to override the lane Lane Config . .
L Change Time r:setLanesStateChangedTime SD
opening time recorded by the system.
The system shall allow the user to
h h falll " " i | i le/LaneEditorR Handl
SR10.15.2.7.3.5 c .anget e §tate of all lanes to "open Lane Config | Record Lane Closure webservices/laneeditormodule/LaneEditorRequestHandle
without having to select lanes r:setAllLanesOpen SD
individually.
The lane configuration editor shall
allow the user to change the traffic
flow direction for a lane or set the
. . . . . i | i le/L EditorR H |
SR10.15.2.7.4 traffic flow for the lane to be multi- Lane Config | Change Lane Direction webservices/ a.needltormodu ¢/LaneEditorRequestHandle
. . L r:setLanesTrafficFlowDir SD
directional (when traffic is given
alternating use of a single lane during
flagging operations, etc.)
The lane configuration editor shall
disable the ability to set lane traffic
SR10.15.2.7.4.1 flow directions.tc.) .mL.JIti-directionaI if Lane Config | Change Lane Direction webservices/laneeditormodule/LaneEditorClassDiagram
the request to initialize the lane CcD
configuration editing session specified
that this feature is to be disabled.
The lane configuration editor shall
SR10.15.2.8 display a roadway.g.raphlc depicting Lane Config View Lane Conflg.uratlon webserwces/lan.eed|torr’nodu|e/LaneEdltorRequestHandIe
the currently specified lane and Status Graphically r:sendLaneConfigGraphicJSON SD
configuration and status.
. iow L . . . . LaneEdi
SR10.15.2.8.1 The roadway graphic shall support Lane Config View Lane Configuration | webservices/laneeditormodule/LaneEditorRequestHandle

displaying the status of each lane.

and Status Graphically

r:sendLaneConfigGraphicJSON SD
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SR10.15.2.8.1.1

The roadway graphic shall support
lane state indicators that do not rely
solely on color to accommodate
colorblind users.

Lane Config

View Lane Configuration
and Status Graphically

SR10.15.2.8.2

The roadway graphic shall indicate the
roadway / lane direction(s).

Lane Config

View Lane Configuration
and Status Graphically

SR10.15.2.8.3

The roadway graphic shall display the
current traffic flow direction for each
lane.

Lane Config

View Lane Configuration
and Status Graphically

SR10.15.2.8.4

The roadway graphic shall be capable
of displaying travel lanes, shoulders,
multi-lane ramps, tunnel bores, toll
plazas, left exit ramps, right entrance
ramps, left entrance ramps, right
entrance ramps, center turn lanes,
medians, and double yellow lines.

Lane Config

View Lane Configuration
and Status Graphically

SR10.15.2.9

The lane configuration editor shall
display a textual description of the
currently specified lane configuration
and status.

Lane Config

View Lane Configuration
and Status Textually

SR10.15.2.10

The system shall store the lane
configuration specified when the lane
configuration editor is submitted (if a
lat/long and main route were
specified when the lane configuration
editor was initialized) as the user
specified lane configuration at the
specified location (User specified lane
configurations are stored for the
purpose of their use in the features
specified in 10.15.2.5.1.6)

Lane Config

Store User Specified Lane
Config

webservices/laneeditormodule/LaneEditorRequestHandle
r:endLaneEditorSession SD,
webservices/laneeditormodule/LaneEditorRequestHandle
r:sendStoreLaneConfigRequest SD

SR10.15.2.10.1

The system shall store a timestamp
indicating when a user specified lane
configuration was stored.

Lane Config

Store User Specified Lane
Config
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SR10.15.2.10.2

If a user specified lane configuration
already exists for a location where a
new user specified lane configuration
is being stored, the system shall
replace the old configuration with the
newer configuration. (This has the
effect of updating the timestamp if
the new configuration is identical to
the existing configuration)

Lane Config

Store User Specified Lane
Config

SR10.15.2.11

After the user makes any changes in
the lane configuration editor, the
editor shall display a warning to the
user to indicate that they must submit
the form to commit their changes,
and shall warn them if they cancel the
form.

Lane Config

Edit Lane Configuration
and Status

SR10.15.3

The system shall notify the client
application when the user has ended
the lane configuration session by
issuing an HTTP POST request to the
URL that was provided when the lane
configuration editing session was
initialized.

Lane Config

Edit Lane Configuration
and Status

webservices/laneeditormodule/LaneEditorRequestHandle
r:sendLaneEditorCallbackRequest SD

SR10.15.3.1

The notification of the end of a lane
editing session shall include the lane
configuration and status as specified
by the user in the lane configuration
editor.

Lane Config

Edit Lane Configuration
and Status

webservices/laneeditormodule/LaneEditorRequestHandle
r:sendLaneEditorCallbackRequest SD

SR10.15.3.2

The notification of the end of a lane
configuration editing session shall
include name/value pairs that were
specified when the lane configuration
editing session was initialized.

Lane Config

Edit Lane Configuration
and Status

webservices/laneeditormodule/LaneEditorRequestHandle
r:sendLaneEditorCallbackRequest SD

SR10.15.4

The lane configuration editing
interface shall be provided as an HTTP
web service.

Lane Config

Edit Lane Configuration
and Status

webservices/laneeditormodule/LaneEditorClassDiagram
CcD

SR10.15.6

The system shall allow a client
application to request an image that
corresponds to a specified lane
configuration and status.

Lane Config

Render Lane
Configuration and Status

webservices/laneeditormodule/LaneEditorRequestHandle
r:renderLaneConfig SD
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SR14 OPERATIONAL ENVIRONMENT Map

The system shall support Internet

SR14.1 Explorer Versions 7.x and 8.x.

Map

The following table shows how the requirements in the Mapping R5 Requirements document map to design elements contained in
this design.

Tag Text Feature Use Cases Other Design Elements
SR4 Non-Functional Requirements. MapGran
SR4.2 Security ExternalTSS
The system shall integrate with
SR4.2.1 CHART user authentication ExternalTSS
mechanism.

The system shall support the
definition of a default user whose
SR4.2.1.1 rights are used for unauthenticated
users. An unauthenticated user is
one who has not yet logged in.

ExternalTsSs,
Map

The system shall support the use of
login procedure to authenticate ExternalTsSS,
users with the CHART user Map

authentication mechanism.

SR4.2.1.2

Once a user has been authenticated,
the system shall retain the user's ExternalTsSs,
authentication rights until they close | Map

the application.

SR4.2.1.3

SR6 Detailed Map Layer Requirements

SR6.4 Traffic Speed Sensor (TSS/RTMS)
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SR6.4.1

The system shall display traffic
speed detectors on the map as
Arrow icons.

SR6.4.1.1

The system shall display SHA traffic
speed detectors on the map to all
users by default.

ExternalTsSS,
Map

SR6.4.1.2

The system shall display external
traffic speed detectors on the map.

ExternalTsSS,
Map

SR6.4.1.3

The system shall allow user to
include or exclude the display of
speed sensors on the map by the
owning organization.

ExternalTsSs,
Map

SR6.4.1.4

The system shall display traffic
speed detector icons on the map
based on the current map extent
and at or below the configurable
level.

ExternalTsSs,
Map

SR6.4.6

When user hovers over the detector
icon, tool tip shall display following
information: Detector location, Last
data report date and time, Road
direction(s), Actual speed value or
speed range, Owning organization

ExternalTSS

SR6.4.6.1

The system shall display an actual
speed value for each detector
direction if the current user has
CHART's ViewVSODetailedData right
for the detector's owning
organization.

ExternalTsSs,
Map
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The system shall display the speed
range for each detector direction if
the current user does not have ExternalTsSS,
SR6.4.6.2 o . .
CHART's ViewVSODetailedData right | Map
for the detector's owning
organization.
. ExternalTsSS,
SR6.4.8 Legend Display Map
System shall display both Speed
E IT
SR6.4.8.1 Ranges and Organizations as the sub N>I<;erna 55,
category of Road Speed Sensor P
The System shall provide a list of
SR6.4.8.2 speed ranges in the Speed Ranges ExternalTsSS,
T sub-category of the Road Speed Map
Sensor element of the legend.
The System shall provide a list of
SR6.4.8.3 organizations in the Organization ExternalTsSS,
T sub-category of the Road Speed Map
Sensor element of the legend.
SR11 Data Fxporter Synchronization DataSync N/A N/A
Requirements
SR11.1 General DataSync N/A N/A
Synchronize Add
. DataSync,
SR11.1.9 The system shall import camera DataSvncCam Events, CHARTMap.Handlers.CameralnventoryHand]l
h Inventory data from CHART. y Synchronize er CD
era
Update Events
ZZTJSZSti;:aSZ:SrI: L::E:Eé???nelitude DataSync synchronize Add
v s 1atitude, fonél yne, Events, CHARTMap.Handlers.CameralnventoryHand|l
SR11.1.9.1 and blocked to public information DataSyncCam svnchronize or CD
provided by CHART for CAMERA era y

devices.

Update Events
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SR11.2 Synchronize Add Event DataSync ?llzrc}f;gonlze Add CHART Data Exporter Synchronization SD
;r:aellszgzhar:zrf::\l/otz?cEEI:oa:tI;T DataSync, Synchronize Add
SR11.2.2 table if a new CHART Device (DMS, E;':caSyncCam Events CHART Data Exporter Synchronization SD
HAR, SHAZAM, CAMERA) is found.
. Synchronize CHART Data Exporter
SR11.3 Synchronize Update Event DataSync Update Events Synchronization:Updatelnventory() SD
The synchronization application
shall update an entry based on the
. . . DataSync, .
SR11.3.2 unique ID in the relevant spatial DataSvneCam Synchronize CHART Data Exporter
e table if a CHART Device (DMS, HAR, ora y Update Events Synchronization:Updatelnventory() SD
SHAZAM, CAMERA) changes
location.
Synchronize Add
Events,
SR115 Fuhctlonahtles removed from Device DataSync Synchronize N/A
Editor Update Events,
Synchronize
Remove Events
Synchronize Add
The Device Editor shall prohibit the DataSync, Evﬁzﬁic,)nize
SR11.5.1 display of CHART Devices (DMS, DataSyncCam Uy date Events N/A
HAR, SHAZAM and CAMERA). era P ) '
Synchronize
Remove Events
The Device Editor shall not allow EXZ:}Tgomze Add
users to add CHART Devices (DMS, DataSync, S nchrc’mize
SR11.5.2 HAR, SHAZAM and CAMERA) to the DataSyncCam y N/A
L . Update Events,
map. (This will be done via CHART era .
only.) Synchronize
' Remove Events
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Synchronize Add
The Device Editor shall not allow Events,
users to update CHART Devices DataSync, Synchronize
SR11.5.3 (DMS, HAR, SHAZAM and CAMERA). Efatasynccam Update Events, | /A
(This will be done via CHART only.) Synchronize
Remove Events
The Device Editor shall not allow Ezz:\?gomze Add
users to remove CHART Devices DataSync, S nchrc’mize
SR11.5.4 (DMS, HAR, SHAZAM and CAMERA) DataSyncCam y N/A
L . Update Events,
from the map. (This will be done via | era .
CHART only.) Synchronize
’ Remove Events
Synchronize Add
Events
. . - CHART Data Exporter Synchronization SD
SR12 MD |Map REST Service synchronize CHARTMap.Handlers.CameralnventoryHand|
Requirements Update Events,
. er CD
Synchronize
Remove Events
Synchronize Add
Evsz:ﬁénize CHART Data Exporter Synchronization SD
SR12.2 Layer availability y CHARTMap.Handlers.CameralnventoryHandl
Update Events,
. er CD
Synchronize
Remove Events
Synchronize Add
Events, L
The Service shall allow the display of | DataSyncCam | Synchronize CHART Data Exporter Synchronization SD
SR12.2.4 . . CHARTMap.Handlers.CameralnventoryHandl
closed circuit television (CCTV) data. | era Update Events, or CD
Synchronize
Remove Events
The Closed Circuit TV (CCTV) Layers DataSvncCam Synchronize Add | CHART Data Exporter Synchronization SD
SR12.2.4.1 shall include the feed number and ora y Events, CHARTMap.Handlers.CameralnventoryHandl

site location information for

Synchronize

er CD
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viewing. Update Events,
Synchronize
Remove Events
SR13 Lane Config GIS Web Service GlSLaneConfig | N/A N/A
Requirements
SR13.1 Common GISLaneConfig | N/A N/A
Find Nearby Lane
Configurations
. . by Location /
The System shall process incoming . .
SR13.1.1 requests sent as Http GET or POST GISLaneConfig Store. Lane. /CHARTMapp!ng/ReIeaseG/GISLaneConflgWS
. Configuration for | /GISLaneConfigHelper CD
requests in XML format. .
a Location &
Route
Information
Find Nearby Lane
Configurations
by Location / . )
. . /CHARTMapping/Release6/GISLaneConfigWs
SR13.1.2 The System shall provide output in GISLaneConfig Storg Lane. /LaneConfigGISWebService:getLaneConfigura
XML format. Configuration for | . . .
. tion storeLaneConfiguration SD
a Location &
Route
Information
Find Nearby Lane
Configurations
. . by Location /
The System shall include a detailed . .
SR13.1.3 error message in the output XML if GISLaneConfig Store Lane /CHARTMapping/Release6/GlSLaneConfigWs

the request processing fails.

Configuration for
a Location &
Route
Information

/GISLaneConfigHelper CD
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SR13.1.4

The System shall include the request
parameters in the output XML.

GISLaneConfig

Find Nearby Lane
Configurations
by Location /
Store Lane
Configuration for
a Location &
Route
Information

/CHARTMapping/Release6/GISLaneConfigWs
/GlISLaneConfigHelper CD

SR13.1.5

The System shall ignore any
undefined parameters passed with
the request.

GISLaneConfig

Find Nearby Lane
Configurations
by Location /
Store Lane
Configuration for
a Location &
Route
Information

/CHARTMapping/Release6/GISLaneConfigWs
/LaneConfigGISWebService:getLaneConfigura
tion storeLaneConfiguration SD

SR13.1.6

The output XML returned by the
System shall conform to a published
XSD Schema.

GISLaneConfig

Find Nearby Lane
Configurations
by Location /
Store Lane
Configuration for
a Location &
Route
Information

/CHARTMapping/Release6/GISLaneConfigWs
/LaneConfigGISWebService:getLaneConfigura
tion storeLaneConfiguration SD

SR13.1.7

The System shall indicate whether
the request has been processed
successfully in the output XML.

GlSLaneConfig

Find Nearby Lane
Configurations
by Location /
Store Lane
Configuration for
a Location &
Route
Information

/CHARTMapping/Release6/GISLaneConfigWs
/LaneConfigGISWebService:getLaneconRslt
SD
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Find Nearby Lane
Configurations
The Input request shall be in XML g,zlol;ce)cf::;n/ /CHARTMapping/Release6/GISLaneConfigWs
SR13.1.9 format and shall conform to a GISLaneConfig . . /LaneConfigGISWebService:getLaneConfigura
. Configuration for | . . .
published XSD Schema. . tion storeLaneConfiguration SD
a Location &
Route
Information
The system shall provide a service to Find Nearby Lane | /CHARTMapping/Release6/GISLaneConfigWs
SR13.2 obtain lane configurations for GISLaneConfig | Configurations /LaneConfigGISWebService:getLaneConfigura
nearby locations. by Location tion SD
The system shall accept input | Find Nearby Lane | .\ 1 pr\1apping/Release6/GISLaneConfigWs
SR13.2.1 parameters necessary to provide GISLaneConfig | Configurations )
. . . /GlISLaneConfig CD
lane configurations. by Location
N L figs shall
Grec;[ceesas;kéyair;erceozz: tsoa effane Find Nearby Lane | /CHARTMapping/Release6/GISLaneConfigWs
SR13.2.1.1 P ) . q . g . GISLaneConfig | Configurations /LaneConfigGISWebService:getLaneConfigura
Configurations by Location, Radius, . .
by Location tion SD
and Route.
The System shall require Location Find Nearby Lane | /CHARTMapping/Release6/GISLaneConfigWs
SR13.2.1.2 and Radius in order to look up GISLaneConfig | Configurations /LaneConfigGISWebService:getLaneConfigura
nearby lane configurations. by Location tion SD
The System shall require Location
(Latitude/Longitude) and Radius in Find Nearby Lane | /CHARTMapping/Release6/GISLaneConfigWs
SR13.2.1.2.1 | thousandths of a mile in order to GISLaneConfig | Configurations /LaneConfigGISWebService:getLaneconRslt
look up the nearby Lane by Location SD
Configurations.
The System shall accept optional .
. . . Find Nearby Lane , .
SR13.2.1.3 parameters which specify a primary GlSLaneConfig | Configurations /CHARTMapping/Release6/GISLaneConfigW$s

route in order to refine lists of
nearby lane configurations.

by Location

/GlISLaneConfig CD
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The System shall also use the Route
Type, Route Number, Route Prefix,
Route Suffix and Route Name in

Find Nearby Lane

/CHARTMapping/Release6/GISLaneConfigWs

SR13.2.1.3.1 . GISLaneConfig | Configurations /LaneConfigGISWebService:getLaneconRslt

order to filter the nearby Lane .

. . . by Location SD

Configurations on the supplied

Route, if available.

The Syste.m sha.II provide the nearby . Find .Nearb'y Lane JCHARTMapping/Release6/GISLaneConfigWs
SR13.2.4 lane configurations for the GISLaneConfig | Configurations )

) ) /GISLaneConfigHelper CD

requested location and a route. by Location

The System shall provide the

Shoulder,Traffic Lane,Collector

Distributer,Tunnel Lane,Toll

Lane,Center Turn Lane,Right On

Ramp,Right Off Ramp,Right Merge

Lane,Right Acceleration Lane,Right Find Nearby Lane

Turn Lane,Right Deceleration ) ) . /CHARTMapping/Release6/GISLaneConfigWs
SR13.2.4.2 Lane,Left On Ramp,Left Off GlSLaneConfig Eorii;i::s)trl]ons /GISLaneConfig CD

Ramp,Left Acceleration Lane,Left y

Merge Lane,Left Turn Lane,Left

Deceleration Lane,Double Yellow

Line and Median information as part

of each Lane Configuration, if

available.

The System shall indicate the source Find Nearby Lane
SR13.2.4.3 of a Lane Conflguratlons as being GISLaneConfig | Configurations /CHARTMapp!ng/ReIeaseG/GISLaneConflgWS

from the mapping database or user . /GISLaneConfig CD

e . . by Location

specified lane configuration.

The System shall provide the lane

types, relative direction,lane Find Nearby Lane . .
SR13.2.4.7 description and lane reference GlSLaneConfig | Configurations /CHARTMapping/Release6/GlSLaneConfigWs

direction as part of the Lane
Configuration.

by Location

/GISLaneConfig GISLaneConfigHelper CD
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The System shall use Outer Loop, Find Nearby Lane . )
SR13.2.4.8 North or East as a reference GISLaneConfig | Configurations /CHARTMapp!ng/ReIeaseG/GISLaneConflgWS
. . . /GlISLaneConfig CD
direction by Location
The S.ysterr_1 shall provide the Léne ) Find .Nearb.y Lane /CHARTMapping/Release6/GISLaneConfigWs
SR13.2.4.9 Configurations nearby to the given GISLaneConfig | Configurations .
. oy . : . /GISLaneConfigHelper CD
location within a supplied radius. by Location
The System shall filter the provided
Lane Configurations to include only Find Nearby Lane | /CHARTMapping/Release6/GISLaneConfigWs
SR13.2.4.10 those for the specified Route if GISLaneConfig | Configurations /LaneConfigGISWebService:getLaneConfigura
route information is provided in the by Location tion SD
request.
The System shall provide the Find Nearby Lane | /CHARTMapping/Release6/GISLaneConfigWs
SR13.2.4.11 distance from the input location for | GISLaneConfig | Configurations /LaneConfigGISWebService:getLaneconRslt
each lane configuration. by Location SD
Store Lane
Configuration for | /CHARTMapping/Release6/GISLaneConfigW$s
SR13.3 The ?\.lstem shall st.ore the User GISLaneConfig | a Location & /LaneConfigGISWebService:storeLaneRecords
specified lane configuration.
Route SD
Information
Store Lane
The System shall accept input Configuration for | /CHARTMapping/Release6/GISLaneConfigWs
SR13.3.1 parameters necessary to store lane | GISLaneConfig | a Location & /LaneConfigGISWebService:storeLaneConfigu
configurations. Route ration SD
Information
Store Lane
The system shall require the lane Configuration for | /CHARTMapping/Release6/GISLaneConfigWs
SR13.3.1.10 configuration that is to be stored to | GISLaneConfig | a Location & /LaneConfigGISWebService:storeLaneConfigu
be specified. Route ration SD
Information
' . . Store Lane /CHARTMapping/Release6/GlISLaneConfigWs
SR13.3.1.10.1 The lane configuration shall include GlISLaneConfig | Configuration for | /LaneConfigGISWebService:storeLaneRecords

a list of lanes.

a Location &

SD GISLaneConfig CD

CHART R6 Detailed Design

15-28

09/21/2010




Tag Text Feature Use Cases Other Design Elements
Route
Information
The following lane types shall be
supported: Shoulder,Traffic Lane,
CollectorDistributer, Tunnel Lane,
Toll Lane, Center Turn Lane, Right Store Lane
On Ramp, Right Off Ramp, Right Conficuration for
SR13.3.1.10.1 | Merge Lane, Right Acceleration ) & ) /CHARTMapping/Release6/GISLaneConfigWs
. . GISLaneConfig | a Location & .
1 Lane, Right Turn Lane, Right /GlISLaneConfig CD
. Route
Deceleration Lane, Left On Ramp, Information
Left Off Ramp, Left Acceleration
Lane, Left Merge Lane, Left Turn
Lane, Left Deceleration Lane, Double
Yellow Line, and Median.
Store Lane
SR13.3.1.10.1 The system shall require that a Configuration for | /CHARTMapping/Release6/GISLaneConfigW$s
5 T | relative direction be specified for GISLaneConfig | a Location & /LaneConfigGISWebService:storeLaneConfigu
) each lane. Route ration SD
Information
The relative direction for a lane can
be indicated as being the same as Store Lane
. g Configuration for | /CHARTMapping/Release6/GISLaneConfigWs
SR13.3.1.10.1 | the reference direction of the lane . . . )
. . . GISLaneConfig | a Location & /LaneConfigGISWebService:storeLaneRecords
2.1 configuration, opposite to the
. . Route SD
reference direction of the lane .
i . . . Information
configuration, or no direction.
Store Lane
SR13.3.1.10.1 The systfam shall require that a . Conflgu'rat|on for /CHARTMapping/Release6/GISLaneConfigWs
description be included for each GlSLaneConfig | a Location & )
3 /GlISLaneConfig CD

lane.

Route
Information
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Store Lane
. . . Configuration for . )
The lane configuration shall include . . /CHARTMapping/Release6/GISLaneConfigWs
SR13.3.1.10.2 a description. GISLaneConfig :(I)'S::tlon & /GISLaneConfig GISLaneConfigHelper CD
Information
Store Lane
. . . Configuration for . )
The lane configuration shall include . . /CHARTMapping/Release6/GISLaneConfigWs
SR13.3.1.10.3 a reference direction. GlSLaneConfig :(I;sztlon & / GlISLaneConfig GISLaneConfigHelper CD
Information
Store Lane
The System shall require the Configuration for . .
SR13.3.1.11 location of the lane configuration GISLaneConfig | a Location & ;gvsﬁglyciiﬁ;ggc/geleasesmISLaneConflgWS
(latitude/longitude) to be specified. Route
Information
Store Lane
The System shall require the route Configuration for . .
SR13.3.1.12 that contains the lane configuration | GISLaneConfig | a Location & /CHARTMapp!ng/ReIeaseG/GISLaneConflgWS
to be specified. Route /GISLaneConfig CD
Information
Store Lane
The System shall process a input Configuration for | /CHARTMapping/Release6/GISLaneConfigWs
SR13.3.2 parameters necessary to store the GISLaneConfig | a Location & /LaneConfigGISWebService:storeLaneConfigu
lane configurations. Route ration SD
Information
The System shall determine the road
segment for which the lane Store. Lane. . )
configuration is to be stored by Configuration for | /CHARTMapping/Release6/GISLaneConfigW$s
SR13.3.2.1 GlSLaneConfig | a Location & /LaneConfigGISWebService:storeLaneRecords

finding the road segment that is
closest to the given location and is
on the given route.

Route
Information

SD
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. Store Lane
Lhniscf;(feimusrz:i!rs;t:sriffzeusg;\;en Configuration for | /CHARTMapping/Release6/GISLaneConfigW$s
SR13.3.2.2 . & . . GISLaneConfig | a Location & /LaneConfigGISWebService:storeLaneRecords
specified lane configuration for the
Route SD
road segment. .
Information
Store Lane
The System shall record the Configuration for | /CHARTMapping/Release6/GISLaneConfigW$s
SR13.3.2.3 date/time the lane configuration is GISLaneConfig | a Location & /LaneConfigGISWebService:storeLaneRecords
stored. Route SD
Information
Store Lane
The System shall return an error if it Configuration for | /CHARTMapping/Release6/GISLaneConfigW$s
SR13.3.2.4 cannot locate the specified route GISLaneConfig | a Location & /LaneConfigGISWebService:storeLaneRecords
using the given route information. Route SD
Information
Store Lane
HARTM ing/Rel ISL figW
The System shall provide the output Configuration for /C a?ppmg/ € eas§6/G sLaneConfig's
. . . /LaneConfigGISWebService:storeLaneRecords
SR13.3.3 neccessary to indicate the result of GISLaneConfig | a Location & ! . .
LaneConfigGISWebService:storeLaneConfigur
the request. Route .
. ation SD
Information
Store Lane . .
The System shall provide an error or Configuration for /CHARTMa?pp|ng/ReIeas§6/GISLaneConflgWS
, ) /LaneConfigGISWebService:storeLaneRecords
SR13.3.3.1 success message as a output to the GISLaneConfig | a Location & , . )
LaneConfigGISWebService:storeLaneConfigur
request. Route .
. ation SD
Information
The System shall authenticate the Store Lane
over ystore lane confieuration Configuration for | /CHARTMapping/Release6/GISLaneConfigWs
SR13.3.5 y g GISLaneConfig | a Location & /LaneConfigGISWebService:storeLaneConfigu

request using client ID and
signature.

Route
Information

ration SD
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16Acronyms/Glossary

GIS

Geographic Information System (GIS) is any system that captures, stores,
analyzes, manages, and presents data that are linked to location

Home Page Map

The map component shown on the home page of the CHART user interface.

Integrated Map

The mapping components that are being built into the CHART user interface
as part of Release 6 of the CHART application.

Intranet Map

The CHART Mapping application that is not integrated into the CHART
user interface.

Location Alias

A pre-defined location (lat/lon) that has been stored with some name
attributes to allow operators to utilize the location repeatedly.

Maintenance Portal

A customized version of the CHART GUI tailored to device maintenance
personnel.

Nearby Devices Map

Map shown on the details page for a traffic event that shows only the target
traffic event and the devices that are near it.

Object Location Map

Map component that is used in conjunction with the object location form
when setting the location of a traffic event or device.

Open Layers

Open source JavaScript mapping API utilized by the integrated map
components in the CHART GUI.

REST

Representational State Transfer - a web services architecture style used in
CHART that leverages web technologies such as http and XML

Standard GUI

The CHART GUI when not accessed via the maintenance portal.

WMS

A Web Map Service (WMS) is a standard protocol for serving georeferenced
map images over the Internet that are generated by a map server using data
from a GIS database.
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